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452. 1 SHALL not attetiipt to relate all my ob* 
servations in this country, where I have resided sine* 
the year 17,73. Whenever I have had occasion tp 
travel through any part of Jt^ I hare always b6eii 
attentive to the geological phenomena which harei 
presented themselves to my view; but as my object 
at first Was only to examiiie Whether any of the 
circumstances of those phenomena were either xttvf 
to me, or contrary to the ideas which 1 had formed 
in other places, I seldom committed my observations 
to writing, or at most, I took but very short notes iff 
them. It was the work of Mr. Playfajr, as I havc^ 
already had occasion to say, which made me sensible 
in how great a degree precise and numerous detail* 
were necessary for* the determinatioil of true general 
phenomena ; and the observations of that gentJemaa 
having been confined to this island, I became d^- ■ 
sirous to study it with more attehticffi, and especially 
io follow him in some of the places to which He ItaiA* 



referred. Whenever, in the course of the present 
travels, I shall arrive at any of these places, I will 
intreduce his descriptions of them, and afterwardt 
proceed to detail my own obserrations. 

453. I shall have immediate occasion to enter on 
this plan. At the end of the preceding volume, I 
related the first part of n^ voyage from Husum to 
E7igland; but I then said, that I should reserve for 
this volume its conclusion, from the time of my arri- 
val in the packet, off the coast of Suffolk. This is 
the western coast of the North Sea ; and nith respect 
to the actions of existing causes, it vnll exhibit the 
saiue phenomena as the eastern, mid southern coasUu 
But the coast oi Suffolk is more particularly interestr 
ing, on account of one of its phenomena, adduced 
by Mr. Playfair in support of that hypothesis of the 
Hutlonian theory, which supposes, that, after, tiie 
continents had been raised up, some parts of their 
coasts experienced alternate subsidences and eleva- 
tions^ at periods extremely modejn m coipparison 
with that of the birth of the. continents themselves : 
an hypothesis tending to involve in uncertainty the 
geolo^cal chronometer which I had deduced fron^ 
the known progress of the nem lands along the coast. 
It is on thi^^cqount that I have deferred till now the 
examination of that hypothesis; and when I shall 
h^ve related the observations of other kinds which I 
made in ^ saving along the coast oi Suffolk, 1 shall 
pfoeeedr* to the above phenomeneFn, and to the' con- 
i8^upp«es,4pdud|:€dcir<i^^^ Piayfair, giving, 

3&i;.% . afterwards 
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alkerwards an ftccgant of wbat I myself observed 
respecting it. 



Observations OB the Coasts qfSujTOLK ^Wo/Essex* 

Sept, 4ft k 1 804. The captain of the packet in 
which I bad embarked at Husum seeing tlie wind 
contrary to our reaching Harwich, made at first for 
Yarmouth; the wind changing afterwards, he re- 
sumed his former course; but as the ebb tide, the 
direction of which, on this coast, is from south to north, 
was then beginning, while the wind was not suffi- 
ciently strong to prevail against '^ he cast anchor 
before Lowast(ffe. 

454* The weather was very fines, and we saw the 
whole coast distinctly : it is bordered with cliffs of 
different heights, many of which have ceased to cruixh- 
ble down, and are entirely covered with grass. Thfe 
small town of Lowestoffe stands on the top of one of 
tlie clifls in tins state, the declivity being laid out ia 
gardens. Here, as l^ the case wherever cliffs have 
been reduced into grassy slopes, the stratid bel^w 
them is wide and high ; for this is indeed the circum*^ 
stance to which they are iiidebted for not being aqj 
longer exposed to the attacks of the waves. . On th^ 
strand under the hill of Lowestoffe there are many 
^rnall bouses, occupied by people employed in smoak-^ 
lag barrings. 

. ". ' - ■ ^ 
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455. The tide having turned at half past four thtf 
anchor was heaved ; but the wind being unfavourable, 
we were obliged to make wide tacks, and consequent- 
ly advanced very little. Every time that we. return- 
ed towards the coast, I observed the strand to be 
very broad, as it generally is on coasts where the sea 
has little depth ; which is the case here, there being 
even many sand banks; we found it necessary to 
tnake a very wide tack to avoid one of these, of great 
extent, and 6ften shifting. 'At night, the tide again 
bieing contrary, and the wihd not becoming more 
favourable, we cast anchor before Orfardness. 

456. It tlms appears that this coast, like all those 
tvfeich I have elsewhere observed, exhibits monu- 
ments of its own history ; I shall point out others of 
different kinds, in the course of this voyage, in order 
to define them, and to shew clearly, from the begin- 
iMng, what are the coitclusions from theiti which the 
hypothesis of the Huttottian tlieory, hereafter to be 
examined^ i^as a tendency to render uncertain. A% 
the birth of the continents, occasioned by the retreat 
of the sea into its new bed, the^fractures of the strata 
on the confines of that vast space must have pro- 
duced, in various places j on the holders of the con- 
tinents thus formed, abrupt sections, or cliffs ; and 
M'fierever these were composed Of soft strata, as tliey 
are on this coast, they sooft began ta erumble down. 
This then is Qne of the .efifects which -hav^ been gra-- 
dtuxlisf operated on the coasts, and which form-c^w- 
nometers by their progress. In parts where the sea 

^ was 



tvas origiiKxily deep^ this degradation continued for a 
long time, and is in some spots still continuing; but 
in those where the sea was shallow, the materials on 
its bottom^ being impelled by the wav^s against the 
coast, have formed a strand^ on which are retained 
the materials falling froni the cliffs. When the ope« 
ration lias arrived at this point, the attacks of the 
sea are nearly at an end : the larger fragments, as 
they fall, continue to raise and extend the strand ; by 
this the waves are prevented from attacking the foot 
of the cliffs ; and the rubbish still crumbling down 
f^m them forms a slope against them, w hich covers 
their front, and^ at last bound by vegetation, Tho 
latter case hafe been seen at Lawtstoffe ; and repeated 
examples will occur, both of this state and of the 
former, in following the same coast. 

Sept. 5th. We lay at anchor before Orfordnes9 
till seven in the morning, the wind till then continuing 
contrary ; so that I had time to observe the coast, the 
strand of which was dissected into several promon- 
tories. The termination N^sSj given to many places ; 
on these coasts, signifies a point of land advancing 
iata tlie sea ; thus Orfordness means Orford point. 
The coast is here gravelly, and this projection has 
been formed, like many others of the same kind, at 
t|ie mouth of a river; its current, during floods, re-- 
p^ls , the gravel which tlie waves drive against the 
coast : here, and in many similar places, the gravel 
is.apcurauluted pq one side only; but this depends on 

circum^ 
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cif cumstanecfi, such aecumuladens bring ohen ferme^ 
on both sides of a river. 

457. Pursuing our course, ttc passed before 
Bawdsey Cliffy which is high, and of considerable 
breadth, and terminates a ridge of hills, stretching 
from some distance towards the coast No parts of 
this cliff are as yet covered with grass, except its twa 
extremities; the strand not being sufficiently raised* 
in its front, because the sea is there very deepx 
before the part still crumbling down, no strand 
appeared ; but it was probably covered by the high 
tide: I perceived one before the grassy parts. 

458. At the southern extremity of this clifl^ we 
passed before Bawdsey Havetij lying between the 
terminations of two ridges of hills : through the vale 
which separates these, and in which the tides ascend 
a considerable way, a small river arrives at the sea- 
Vales of this kind open to the sea on all coasts, being 
the channels by which the land-waters discharge 
themselves. These long and narrow spaces, ascend- 
ed by the tides, are commonly called creeks; but 
they are also denominated astuaries, from astuSj 
(tide) ; and as they will very frequently occur, I shall 
use the latter name, it being most appropriate to my 
purpose. The tides, as I was told, rise twelve miles 
up the a^stuary of Bawdsey ; and, as is the case 
every where, their sediments tend to fill it up. This, 
I say, is the case, without exception, in all similar 

situa- 



ttitita^ns ; and it being a nionuthent of gredjt imports 
ajsice HI the history of the CMtinents^ I ^all not fear 
to be tiiou^t tedious^ if I point it out wherever it 
shall present itsetf : ajnd here the estuary of Bawdsey 
alrieady can be ascended, up to a certain pointy only 
by small barges following the iddes. Thus astuariei 
form a Bew class of chraiiwneters on tiie coasts. 

• 

459- The €nd of the hill on the south of this haven 
resembles that on the iMxrth, being terminated by 
Fdixton Cliffs^ . which, like tlic former, are grassy 
cinty at their extremities, where alone also a strand 
£^pears. . But farther southward, all tht cliffs are 
covered with grass, a very wide strand being there 
formed, some cultivated hills likewise descending 
tpwards it; and to the south of this, projects a large 
gravelly point of laiid, foi^med on the north of an 
astuary at the entrance of which Hainvich is situated. 
It is easy to perceive that all the abrupt hills termina- 
ting along the space occupied by this strand wete 
originally cliffs, though now covered with vegetd*' 
tion. We arrived M Uaiivith at one o^clock, 

460. I have often observed this part of the coas^ 
which, by ifts nature, ^ exposed to great changes ; as 
the cliffs on the south of the haven are the section of 
hills consisting of argillaceous intermixed with sandy 
49tfata. This is one of the circumstances most con*^ 
ftuclve to degradations; because the land- waters i\* 
trate through the sand, and soften the clay. The 
position of this coast has contributed to prevent the 

formatioa 



formatioa of a etrand ; because the current of the 
ebbing tides, which descend from tbegulphof iEf^^n^ic^, 
having repelled to the north the gravel brought up 

00 this side by the wayes, no part of it arrives under 
these cliffs, and that which falls from their summit 
is in too small a quantity to form any sensible beach. 
Some wother stony massed fall indeed from the same 
cliffs, and even in considerable abundance, yet without 
producing any permanent effect: these are argilla-. 
ceous concretions, of the kind intersected by sparry 
veinfi, and called Ltisus Helmontu ; they are in them« 
selves very hard^ for thay are used for paving ; but the 
sea-watet*, when they are long exposed to it, dissolves 
and reduces them to clay j so th^t th^ waves of the 
high tides still beat against the foot of the cliffs, and 
these diluted materials, being carried along the coast, 
have already in great part ^)ed up a neighbouring 
bay to the south. 

461. In my former observations on this coast, of 
which I gave an account in the IVth VoL of my 
JjCttres mr t Histaire de laTerre Sg de VHommey 

1 had been assisted by the directions of Mr, Pulham, 
one of tiie Qustom house officers. I called on him 
before I revisited the cliffs ; and he told me that I 
should perceive great changes in them, as they had 
crumbled down very much since I had seen them 
last: tills I founds to be the case, when the tide 
became iow enough to pm*mit me to pass under 
them. 

i. 462. My 
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462. My principal objiect here before, '^had b^eo 
& stratam containing marine shells, to which Mr; 
Playfair has referred in a passage that I shall pre- 
sently quote ; .but he had not himself seen it This^ 
stratum is met with in several parts of the nei^ 
bouring country at no great depth ; and its section 
i^ seen at various heights in diiferent parts of the 
cliflfs. In my former travels, 1 had found it in some 
places to which I could have access; and I had 
taken out of it shells of several kinds, fiut the in* 
clination of the strata . occasions changes in the 
beight of their section, after large portions of the 
cliff have given way ; so that this last time I discover- 
ed this stratum at only one point, which I could not 
reach, on account of a rapid slope below it. For- 
merly, likewise, I had found on the strand abundance 
of these fossil shells, fallen from the cliff; whereas 
now there were very few ; because so small a part 
q{ the stratum appeared. 

Sept. 6th. The weather being dry^ I went to 
observe the inner gulph, and followed at first the mea- 
dows bordering it on the southern and western parts, 
behind a promontory, on the extremity of which 
stands Harwich. These meadows are of the same 
nature as the Marsdhes described in the preceding 
volume on the opposite ^coasts of the North Sea^ 
being likewise formed on the sediments of the tides 
gind of the land-waters. ^ This gulph is certainly origi- 
nal ; for the waters cannot have produced any exca-^ 
Tation, either behind a promontory, or where they 

havQ 
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hnre visibly Taisad die aoil* I went on ftrotsgh these 
nestflows^ till I came to a tittle stream flowii^ to 
wards the gulpb ; aed there I 'was obliged to ascend 
tlie hill, and to make a great circuit, before I could 
peach the brow of a farther faill, whence I had a view 
of the whole extent of this large basin : as the tide 
was then out, its bottom was almost entirely dry ; 
tbere being only a. few channels kept open by the 
land-walers in the course of the streams of the ebbing 
tides. Of Ihe former, the principal is the SiouTj a 
amatl river which, havinsf passed by Maningtree, 
enters the head pf the gulph ; but its vale, having 
been origiaaliy, for a considerable way> lower than 
the level of tine sea, forms an ssstuary of great 
wtent 

463. It would be easy to convert into meadows 
the whole gulph, and the aestuary of thcASfo^^r; for this 
purpose^ nothing more would be necessary than to 
close the entrance of the former, above the town, by 
an embankment with a sluice; but the port 
would then, in consequence, be soon filled up; for 
the miry sand, tending to accumulate in the channel, 
cannot be carried away but by the return of the tides 
from a wide space. Those parts alone, therefore, are 
enclosed with dikes, which are sufficiently elevated 
to be but seldom covered by the high tides ; and 
these have been converted into meadows. From 
the spot wliere I stood, I could perceive that the hill 
on tlie opposite side, near the entrance of the gulph, 
bad been ^ first a cliff of considerable CKtent ; bu| 

tb9< 



11 

the pwrt origmaHy ftbriipt is ttow, m maiiy ptacfsn^ 
overspread wkh grass, as it will 3oem fee ^throughout. 
The other hills around the gulph, which at first were 
sleep, are redueed into slopes covered with trees or 
bashes; and such as had originally more gentle 
declivities, are cultivated down to their foot. 

464. I am acquainted vnth a great extent of thk 
eastern coast of England, as well to the north as to 
the south of the part which I have just described, and 
the| same phenomena are constantly repeated upon 
it, when the circumstances are the same : the original 
cliffs are reduced into grassy slopes, wherever the 
actions of the tides and of the waves have raised 
before them a strand of sufficient height ; and oa 
examining such as are not yet in that state, we may 
easily understand that in time they must be brought 
to it, by the formation of a similar strand. All the 
openings of vales, by which rivers originally arrived 
at the sea, and into which the tides extended, hare 
been more or less filled up with the earthy particles 
deposited by the rivers ; the tides detainitig there* 
those particles, and mixing with them the sand of the' 
sea. All the new lands added to the continent, cither 
in the firont of low coasts, or within gulphs, are coir- 
posed of the same materials ; some of them, on this 
coast, are of great extent, as at Deal and Ramsgatei 
and all are absolutely horizontal, and continue to cx^ 
tend themselves, except where their extremity, being 
arrived beyond the reach of the sediments of river«^ 

9iOW 
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tiQVf iTceives na addition but of sea-sand, which the 
wiads.elevate in drntes^ and scatter over the marshes, 

465. These are new examples of phenomena 
lirhich I had already described in my Lettres eur 
rHistoire de la Terre Sf de V Homme ; where I had 
shewn^ from my own observations, that it was the 
same, not only on the northern coast of the contiT 
nent, towards the North Sea^ but on its western . 
coast, towards the Atlantic, and on its southern, 
towards the Mediterranmn j citing tliese facts in 
proof of two great points in the history of the earth; 
the one, tliat the sea has. never changed its level, 
since pur continents have existed ; the other, that 
they have not existed during a very great number 
of ages. 

466. It appears, froni different circumstances, 
that, though Mr, Playfair is acquainted with the 
above work, he has given no attention to it ; in par- 
ticular, while he everywhere supposes our continents 
to be of an incalculable antiquity, he does not reply 
to any of the proofs which I have adduced to the con-' 
traiy ; he seems only, here and there, to make soniQ 
allusion to those proofs, by the introduction of hypo- 
theses intended to invalidate them. This appears 
with respect to the phenomena observed on the 
coasts; and it is in Note XXI, (P. 441.) that he 
endeavours, by one of these hypotheses, to involve 
ip uncertainty the conclusions to which I have just 
refer/ed. 

'*Ii» 
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" '^ In spcukm*" fife^says *^ of theiiataral epochal 

" marked out b;^' the t)henomena of the mineral 

** kingd6m> We Mive supposed^ ^a greater simplicity, 

^ and 8et>aration of effectis fr6m one another, than 

'** probably takei place in natiire. We have, for 

•"' instance, abstracted, in spbaking of the waste and 

*^* degradation of the land, frbm that elevation which 

^ may have beien carried on at the same time. Tim 

" appeared necessary to be done, in order to simplify 

^ as much as possible the view that was to be given 

** of the whole; but there can be no doubt ^ that, 

^ while the land has be6n gradually worn down by 

" the operations on its surface, it has been raised 

^*"fe/)' by thfe expansive forces acting from below. 

** There is even reason to think, that the eleviUion 

— has not been unifonHy but has been subject to a 

•'^ kind of oscillation^ insomuch^ that the continents 

*^^ have both ascended and descended, or have had 

" their level alternately raided and depressed, inde^ 

-^ pendently of all action at the surface, and this 

** within a period comparatively of no great extent'* * 

467. According to this hypothesis, nothing could 
be proved, with respect to the age of the continents 
themselves, by the chrorwmeters which I hav6 
pointed out on the coasts; as it would only be re-^ 
quisite to pretend that these coasts, having subsided 
after tlie birth of the continents, had been again 
raised up, but at a much later period ; and such wq 
shall find to have been the supposition of Mr. Play* 
fair, with regard to a particular part oi this mst6m 

coast 
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coMt. I think I have bhewii iufficiiently in my 
Ekntenta^y Tre0tise^ tia^tthe iheosy oiekvations^ in 
kself unienabLe^ wh$a we consider thai they could 
ha\»e been effected only by e.vpaHubleflui^ if xetk* 
dered still more so by a repetition Qii}at fractures of 
the strftta, which must have opened n«!w passages for 
Vbasi^ids. But I set ftside, for the present, this 
Ifaebreticftt ob^t^ never examined by Mr. Playfaifi 
in order to follow hisn in the fa€t& adduced by him m 
proof of his. ti^ory of altematkns ; and one of the 
first which he cites, in P. 443, will bring us back to 
the coast of Suffolk, This^ is the passage. 

■ ■ * • 

^' If we begin with examining the coasts of ocrr 

^^ cma i^and^ ive 4hall find clear evidence every 

*' whei^ tlmt dMl sed onCe reached ^her up upon 

*( tioer land than it does at present The marks of 

^^ anr ancient i^ea-bea^ are to be seen beyond the 

'^ present limits of the tide, and beds of sea-shelld, 

^^ not mineialiaed, are feuiod im the loose earth or 

^* noil, sometimes :a» high as. thirty feet above the 

•^ present le\^l of the sea. Some of these on the 

** shores of the Friih of Faith are vttry well known, 

^ oxid have been often, mentioned* ladeed^ on tht 

^ shores of that frith, many monuilients appear]^ 

^^ which would seem to carry the difierence between 

^ die present and the. ancient len^dr of the sea^ to 

^ more thaa forty feet*'* Farther exiainples of thQ 

aafne^phencoueiioin are given in the two next pages ; 

and ai » note to P. 444^ heintroducea the ioWoym^ : 

^ Sfr tiie: oooQt^ off&l^ott^. vmx JV9^ Bridge, at 

"the 
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'^ the dktaoce of seven or eight niileSi from thq sek^ 
** are tble Crag-pits^ in which prodigious quaatilies 
** of sea-shells are di&coi^red, many of ,tbem< perfect 
*^ and quite solid. (Pennant's Arctic Ztxdogg^ 
*' lirirod. p. 6.)" This is the most precise, of the 
examples adduced by Mr. Play fair; I ^hall therefose 
confine myself to it, especially since it is one with 
which I am well acquainted,, 

t 4 

468. Out continents having been formerly the be^l 
of the sea, as has been acknowledged by all those 
who have paid any attention to the generality of 
terrcstial phenomena, and in particular by Dr« 
HuTTON and Mr. Fkyiair, it is not surprizing thsjt 
marine shelly abound m the loose strata of their 
Bur£Etce. . The great preservation in which the shells 
are fomid^ in many of these strata^ haying always 
embarrassed the geologUtS) who required, for sonie 
part of their systems, tha( our continents should be 
of incalculable antiquity, it appears to have b^n one 
i)f the objects in view in the formation of the HuUxih 
nian hjjpothesis of ^¥&,si^//c^^ succeede4 h^^ ckva^ 
twm; and we have seen it thus employed by Mn 
Playfair in the above passage. But the preser- 
vation of sea-shells in. the loose superficial strata is 
not a phenomenon peculiar to the coasts; it is 
observed likewise in many of the interior parts of 
the continents ; so that this hypothesis of alternate 
eleyaitions and depressions would require to be ex- 
tended to the contiuCTrtis themselves; which* would 
render it stiU more in^probabl^* 

469. But 
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^^wnjianflg the fossil with the living species, and 
which continued to take |jlace in both elements, tilt 
the last catastrophe, whereby, at the time when the 
eea changed its bed, all these operations were termi- 
tmfeed. When this great revolution hap{)cned on the 
StiHieice of the globe, the abundance of expansible 
Jluids rushing out from its interior part produced a 
iinal atwi sensible change in the nature, as well of the 
liquid of the sea, -as of the atmosphere, by which 
again a great number of organized bodies were 
mffected, such as the buccinum of the county of 
Suffolk. I cannot repeat here all the facts which 
I have adduced to the same purpose, when I h^ve 
form^ly treated on this subject; but I shall give 
ferther examples of them in England in the course 
tii these travels. 

471. After having cited this phenomenon on the 
eoast of Suffotkj as a proof of relative changes be- 
tween the level of some parts of the coasts, and tiiat 
of the sea, Mr. Play fair proceeds to other pheno- 
mena, which he considers as concurring in this proofs 
but which he likewise relates without having become 
acquainted with them by his own observations. 
.The cases first cited by him are in the Baltic^ and 
have been already examined in the preceding volume 
of these travels ; he next passes oii ta others, be- 
longing to ,th« AdriatiCy and the shores of the sea 
near Naples , of w^hich I spoke in my first work, 
where 1 shewed that they afforded no support to the 
idea of ti relative change in the level of the continents 

and 
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*iid of tire Sea. From these he proceeds to atiothef 
example oil the eastern coast of England, fiEirther to 
the north than tliat which has been already our object ; 
but it will be seen by the following passage, p. 452, 
that here again he argues from a phenomenon with- 
out having himself observed it ; in which case, too . 
much scope is allowed to the imagination; 

" Appearances, which indicate such altertiationd 
*^ as have just been mentioned in the level of the 
** sea, are to be met with on some other coasts. In 
" England^ on the coast of Lincolnshire^ the remains 
" of a forest have been observed, which Are' ho^ 
" entirely covered by the sea. The sub-maiin^ei 
" stratum which contains the remains of this fpres^ 
" can be traced into the country to a great distance/ 
" and is found throughout all thJ^fens of Lincoln- 
" shire. The stratum itself is about four feet thick'; 
** it is covered in some places by a bed of clay 
" sixteen feet thick, and under it fdr twenty feet 
" more is a bed of soft mud, like the scourings of a 
'^ ditch, mixed with shells and silt Here then vve 
" have a stratum which must have been once upper- 
'^ most on the surface of the dry land, though one 
*^ part of it is now imniersed under the sea^ and 
" another covered with earth, to the depth of sixteen . 
^^ feet. A change of level in the sea itself will not 
*' explain these appearances : they can only be ex- 
** piahied by supposing the whole tract of land to 
" havie subsidedy which is the hypothesis adopted by 
^ th& author of the description in tiHQ Transactions^ 
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*^ k. CORRIA DE SERRA ; xht Subsidence^ however, k 
*' not here understood to arise from the mere yield- 
mg of some of the strata immediately underneath, 
but IS conceived to be a part of that geological 
*' i^stem of alternate depression and elevation of the 
*• surface, which probably extends ta the whole 
*^ mineral kingdom. To reconcile all the different 
" facts, I should be tempted to think, that the forest 
which once covered Lincolnshire^ was immersed 
under the sea by the subsidence of the land to a 
" great depth, and at a period considerably remote; 
" that when so immersed, it was covered over w ith 
" the bed of clay which now lies on it, by deposi- 
** tion from the sea, and the washing down of earth 
*^ from the land 5 that it has eme7*gedfrom tins great 
^ depth till a part of it has become dry land ; btrt 
that it is now sinkhis: as^ain, if the tradition of the 
country deserves any credit, that the part of it in 
*^ the sea is deeper under water at present than it 
was a few years ago," 
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472* I have not seen the fens (or itiarshes) of 

Lincolnshirey any . more than Mr. Playfeir ; but I 

have seen the same phenomenon on many other 

coasts : he ascribes it to an elevatio7K followinti a 

subsidence of the surface to a great depth ; and I am 

convinced, from M^hat I have observed elsewhere, 

that, if he had been himself on the spot, he woiiM 

. there have perceived that all the circumstances,- whi(?h 

' he has described, may be explained by a continued. 

• sliding f down the slope t6\Yards the sea^ of the netv 
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lands produced by its sand and the sediments of th*" 
land-waters. In my first work, Vol, IV, Letter 85, 
and Vol. V, Letters 127 and 133, 1 gave circumstan- 
tial details of similar cases, where the causes are 
evident; and in the course of these travels, I shall 
adduce new instances in many other parts ot the 
coasts of E7igkmd, and particularly in the fens of 
Somersetshire. It will then be seen that, with respecft 
to tJie small antiquity of our contine7its, this chrono- 
meter y and many others observed on the coasts, can- 
not be silenced by hypotheses so unfounded, and so 
evidently the work of imagination, as that which I 
>have just exarnined. 



Travels in Dorsetshire. 

473. As 1 have often travelled in this county," 
there are some parts of it which I have visited very 
frequently: to simplify my recitals, therefore, I snail 
sometimes give descriptions of places, without regard 
to any order of time, and sometimes also, in relating 
a particular journey, I shall introduce circumstances > 
pbserved on a prior or subsequent occasion. 

474. We ai-e now coming to a coast on which the!* 
actions of the ^ea are exercised with the utmost lorce. 
I had formerly observed many of its parts, without 
taking notes sufficient for publication. But in the 
travels which form my present subject, though made 
1^ differ^sot; txme&f my obaiSrvationg were regularly 
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continued and noted ; these three questions being 
chiefly in my yigw — Whether the land-waters have 
cut their passage to the sea? — Whether the waters of 
the sea have opened for themselves an entrance intq 
the lands ? — And whether the earthy particles, carriecj 
to the sea by rivers, quit the coasts, aqd diffuse 
themselves over the depths of the ocean? — It will 
be seen, by the details into which my observations 
will lead me, that these three questions embrace 
almost the whole of the history of the earth ; and in- 
deed all the discussions, wliich have hitherto taken 
place in Geology, evidently shew the importance of 
not leaving these objects involved. in any pbscurity* 

475, I think it proper to point out in this place^ 
that it is impossible perfectly to understand the 
phenomena of the coasts, their different ^pects, 
their intersections, projections, and recesses, unless 
observation be extended oyer the country near then^. 
For whatever power may be assigned to the waters 
of the land and of the sea to change the. state of 
coasts, phenomena are observed on the latter which 
are evidently connected wjth others in the neighbour- 
ing grounds ; and in order to understand fjiese phe* 
Bomena, it is necessary to examine, in the . interior 
part of the country, the state of the strata extending 
themselves towards the sea^ . and the connection 
between thb state and that of the jsame strata in the. 
cliffs on the coast. These abrupt faces, which are 
supposfsd, in some systems, to have resulted from the 
l^tacks of the sea, ^lei^iA sections of^the oontbeotal 
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strata: now we here see the strata, sometimes dip* 
ping in the sea, sometimes rising towards it; in other 
parts they are more or less inclined in the direction; 
of the coast, and we consequently find their species , 
changing as they arrive at the level of the. water: 
lastly, after a succession of these cliffs, occur wide 
spaces, along which these strata are discontinued. 
Sucii are the phenomena requiring first oi all to be 
explained ; for nntiil the cause be discovered of this 
disorder in the strata on the borders of the continents, 
it can neither be decided why, in some places, the 
latter have abrupt coasts, while, in otliers, they 
descend with a gentle declivity, nor in what manner 
those channels have been produced, by which the 
land-waters pass across them in their way to the 
sea. 

47 6. I shall begin the detail of my observations^ 
by giving a circumstantial account of the country 
around IVeymoutli, that place having been the cen- 
tral point of my observations in this county. A 
phenomenon which I have described in several of 
the gulphs in the jB«/^/c, namely, the bare formed at 
their entrance, is here repeated, with only ttie dif- 
ferences produced by tides ; the latter uniting with 
the waves, not merely in repelling the sediments of 
Tivers into the bays and gulphs, but in mingling with 
them the sand of the sea: Wherever the, land- waters 
«,re conducted by a vale to any part of a gulph, their 
current, augmented by that of the retreating tides, 
dears away all accumulations from its course, which 

it 



it maintains along a certain Ime, the waves and the 
tides forming their deposits on its sides. Hence re- 
sult these hars or slips of land, nearly closing the 
entrance of so many gulphs as 1 h^ve described in 
the Baltic; among which those pf Skswigh and 
Eckrenforde most particularly resemble the gulph of 
Weymouth. A slip of land of considerable size, 
formed by the sea, here extends itself, from the foot 
of a hill on the north, almost across to the opposite 
^ill, near which the stream of the fFey^ and the 
course of the tides, have preserved for themselves a 
cjmnnel. On this slip of land is built the sma]| 
town of Melcomb Regis, in the same manner as the 
Jcrwer part of the town of Skswigh is placed on the 
corresponding slip ; the town properly called JVeyr 
iW(?wM, like the other part of that oi Skswigh, standr 
ing on the opposite hill. At Eckrenforde, the wholq 
town is on the slip of land ; but there the port is more 
similar to that of Wtymouth, as it lies between the 
extremity of thp slip, and the opposite hill, and is 
crossed by a bridge. Besides this, at all the three 
places, the hm\ or slip of land, formed by the sea, 
has enclosed within it a portion of the gulph ; the 
part thus separated from ^he rest being at JVeymQuth 
tailed the back-water. 

477. In the neighbourhood of Weymouth a^Q 
many very important geological phenomena; but, 
generally ^peaking, there is scarcely any part of the 
poasts which may not become interesting to ar^ 
l^tentive observer, if he makes it ^ central point of 
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observation, and examines the connexions pf thit 
inland parts with the aspect of the coast. I wisU 
that the example, which I shall here give, of jhis 
jnethod of proceeding, may produce researches of 
the same kind in various other countries, particularly 
wherever thffre is, near the coast, an island with 
which it may \)e compared. Thus at fVeymouthp' 
the isk of Portland becomes a great object of atten- 
tion ; since at the same time that its connexions with 
^he neighbouring lands are such as to prove how 
erroneous is the opinion that islands so situated have 
been separated from the main land by the actions of 
the sea, they afford a remarkable example of the 
monqments remaining to us of tlie nature of the* 
catastrophes, w^ich happened at the epoch of the 
great mbside^ice pf a part of the surface of the globe, 
whereby was produced the retreat of the sea into its 
present bed. 

478. In this great assemblage of objects, there are 
50me which I have observed very frequently ; these 
therefore, as I have already said, I shall separately 
describe, without preserving the form of a journal. 
I shall begin thus with the isle of Port land ^ including 
in my description of it all the observations which I 
made at various times ; having been directed and 
assisted in my excursions thiiher by Mr. Penn, 
Governor of thq island, and Mr. By am, the clergy- 
man of TVeymouth parish, who had the kindness to 
accompany me. To the description of the island, 
I shall add that of the neighbouring lands. 
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Description o/* Portland Island and of the 
Promontory 0/ Weymouth. 

479. The way from JVeyinouth to Portland island 
is across aa (Estuary^ the road to which lies either- 
over a promontory^ or along the strand at its foot. 
Porthnd^ though still called an island, has long 
ceased to be really such. This great mass of rocks, 
about two miles distant from the coast at the nearest 
pointy has been joined to it by an accumulation of 
gravel, called the Chesil bank, extending itself along 
liie western coast to the length of fifteen miles, before 
it is united with the land. The interval between 
this beach^ and the coast, which it follow^ at a small 
distance, is become an ^estuary ; because it is not 
only the channel wherein are collected all the land 
waters, at first immediately reaching the sea in this 
apace, but likewise that of the tides, which, when 
they ascend, carry into it sea-sand, and also retain 
there the sediments of the land-waters ; thus tending 
to fill it up, at the same time that the waves, elevate 
and widen the exterior shore of the bank, which 
Beaches as far as the isle of Portland. It is there- 
fore only within a small space that the aestuary can 
be crossed at a ferry, on the road from Weymouth to 
the island. 

« 

480; I must here define what it is that I call the 
promontory, of Weymouth. It is the extremity of a 
ridge of hills, bordered on the S. W. by the aestuary 

of 



of which I have just spoken, and on tlie N. £• by 
the bay of Weymouth and the back-water. T^his 
distinct part of the ridge begins at its most elevated 
point, whereon is placed the church of JVyke Regis^ 
and whence it descends insensibly, with various in* 
flexions, towards Abbotsbury on the N. W. ; but ia 
the part which forms the promontory^ it slopes dowa 
rapidly tow^ds thp ^ea* 

481. Before I enter on the description of this 
latter part, I n)ust es^plain the sense of the word combe, 
which I.shall have occasion frequently to use in theso 
travels ; especially because, in this part of England^ 
the names of many places, possessing the character 
implied by it, terminate with this word, which is pro- 
Isfably Celtic, ^s it is used in the same sense in Jura 
wd the Alps. This termination, indeed, occurs so 
frequently in the maps, that it may convey an idea 
of the general /brm of the country ; and that form is, 
at the same time, an important geological feature, 
with regard to the question whether running waters 
have excavated their own beds. The combes are a 
kind of valeSf which do not intersect the ridges of tlie 
hill§, but terminate at some point in their upper 
part Now some combes are as wide and deep, 
throughout a great extent, as the vallies in which 
ria&rs flow, and resemble those vallies with respect 
to their sides, though, at the same time, they contain 
only rivulets. . .The impoitance of this distinctive, 
denprnination. will be shewn, by very numerous ex- 
amples Jv 



*mples ; and I shail therefore heoceforwarcl adopij 

483. All that part of the ridge of hills, which, de-t 
jjcending from If'T/ke Jlcgis towards the sea, consti-f 
tutes tbe profnontory of JVeymouthy is divided by 
Combes in diflfereait directiojis ; some are transversal, 
(ind, beginning from one of those intersections pf 
the slope which form the various terraces that 1 shall 
presently describe, descend on opposite sides : others 
are longitudinal ; the highest coming down to the 
terraces, and the lowest beginning /from the latter, 
and descending to the shore, where they form small 
creeks. This shore begins from Cape Lookout^ 
which is so called because it commands a view of the 
whole bay, and which forms on the fVeymouth side, 
the extremity of this w ide promontory. From thig 
point, the shore, passing before the promontory, ex-^ 
tends all the way to Portland island, being inter-» 
r-upted only by the a^stuai^y above mentioned. 

483. When this extremity of the hills is viewed 
from the sea, it is seen, in its descent from the highest 
point on which stands the church oifVyke Regis^ to 
form, as it were, successive terraces, produced by 
the fractures of the strata, followed by subsidenceij 
more and more considerable down to the sea. The 
catastrophes of which these are ^he effacts may be 
Recognized by the following phenomena. ^In various 
parts are seen b^re sections of the strata,' rising ahovs- 
the slopes of their own fragments accumulated oij 
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those portionsof the saute 3trat(i>hich have sudk t^ 
a lower level : at the foot of some of these slopes^ 
.there are marshy spaces, formed by the springs issuing 
from the intervals of the strata broken off* above> 
their waters being retained by the plane of the 
strata which have subsided^ and through which they 
cannot filtrate: lastly, the parts of the strata thus 
longitudinally fractured have experienced angular 
motions ; and these have produced the combes^ one 
side of which is generally formed by the sections of 
the strata, and the other by their planes. 

484. The upper strata of these hills, such as they 

are found at JVyke liegiSy over a certain extent of 

the summit, and also on some of the slopes, requiie 

to be observed with attention : they consist of lime^ 

stone, and are distinguished from each other by the 

.differences in the marine bodies (Contained in liicm ; 

.from which differences result proofs oi subsidences^ 

since the same strata that are observed on the hills 

are found, with all the symptoms oi fractures^ in 

several places at no great distance, at the level of the 

sea. Under these stony strata, there are several 

soft species ; yellowish clay mixed with sand, coi^- 

monly called ioam^ and used for bricks ; pure bluisli 

clay, of which pottery ware and tiles are made; and 

a bluish marl, scarcely distinguishable from the clay, 

.but by the test of acids. These different soft strata 

shew themselves beneath tlie stony^ wherever tlio 

sections common to all are not covered by the mate- 

.rials falling from th^m ; but they are displaced and 

in 
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in the greatest confusion in many parts of these hlll^ 
iind particularly in the terraces, one below another, 
from JVyk^ Regis down to the shore. It would re- 
quire too much time, were I to enter into details res- 
pecting these intermixtures of strata^ which must 
originally have been deposited on each other in a 
certain order : I shall give examples of their recur- 
rence in various places ; but for the present, I shall 
confine myself to the description of the strata succes- 
6ively seen at the level of the shore, by following the 
extremity of the promontory, from Cape Lookout j in 
the way towards Portland island. This space will 
begin to exhibit evident marks of the catastirophes 
which overturned and displaced all these strata^ 
at the epoch when the new bed of the sea was 
formed. ' 

485. Cape Lookout is a separate mount ; its strata 
45lope downwards on the side opposite to the sea, 
where they leave a combey into which a part of the 
|own of fVeymouth extends itself. This mount is 
abrupt on the side next the sea, and may be passed 
under at low water, because it is guarded by two 
moles, one of which is carried on far enough to break 
the waves, and to prevent them from attacking 
violently the foot of the cliff; and the other, flanking 
the hill on the JFeymoutk side and securing that part 
also against the waves, has allowed it to be reduced 
into a slope covered with grass* 

486. The 



496. 'The cliff of this' cape shews j within a certain 
Extent along the strand, an uncovered part of the 
abrapt section of its strata ; the upper ones consist 
of a marl-stone^ very easily distinguished ; and under 
these are other stony strata^ intermixed with soft 
ones. Now it may here be very plainly seen that 
this cliff has been produced by a subsidence of the 
strata on the side next the water ; for the bottom of 
the sea is for a great way composed of the uppermost 
of these strata, and they form a shore at low water. 
It is very difficult to walk on this shore, because the 
surface, which is full of fractures, is covered with 
sea-weeds, and thus rendered very slippery. These 
strata, as far as they can be discovered under the 
water, are inclined towards the Mcst ; and having on 
that side slid down one on another, their sections 
form parallel lines, nearly at the same level. In 
walliing westward, therefore, on the shoi'e, the strata 
are iseen ta change, inconsequence of this inclina- 
tion. Their surface, being corroded, offers to view 
the marhie bodies contained in them. In one of the 
first, I saw a great quantity of chamcBj with valves 
ti^nsva:^ely channelled, the prominent lines being 
tuberculated. I afterwards observed another stra- 
tum, containing large striated pectims, and pmice. 

487. Farther on, near a cape on which stands an 
uncient castle, the strdta^ continuing to form the 
shore and the bottom of the sea, as far as it can \>e 
seen, ? re of a very different kind ; their surface is so 
^u$^; that, from a distance, they might be taken 
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Ibr the scoriae of forges, become rasty by cxposuriei 
to the rain ; but, when nearly surveyed, this cor^ 
roded surface exhibits in relief a labyrinth of ramifi- 
cations, interspersed with shells, among which are 
very flat large ostrece^ and large smootli pectinesi 
These stony strata of so singular an appearance are 
the last that present themselves on the shore : those 
on the hill incline westward towards a comber and 
are seen again only in a small space beyond it. The 
strata, both at . the bottom of the sea and ori the 
shore, are at first nearly horizontal j but beyond the 
.fracture that has produced the combe, they also in- 
cline to the west, and are lost under the sand, whi^b 
from thence to Portland island, forms a strand, and 
covers the bottom of the sea. 

488. From Cape Lookout to this point, neither 

carriages^ nor horses can pass along the shore ; ^ 

. that the first part of the road from IVctfinouth to 

^ Portland island \\es over the hills; but/ as^ at low 

water, a very good strand appe0,rs beyond the stony 

cliiFs, there is a way to it down the combe, which, as 

.1 have said, intersects the strata oi limestone^ The 

^§trata of the mass remaining beyond this combe are 

inclined ; and those of bluish clay begin to appear 

beneath, containing the same species of large flat 

ostrea as the stratum of limestoyie immedialy resting 

on them, but with the addition of large ^;3(pA?Ve^, of 

which none are found in the latter. 
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489. At this pdint, the stony st7'ata cease; the 
cliffs beyond contain strata only of clay or marl, and 
the upper part of the hills consists of sand, mixed 
with siliceou? gravel. These cliffs are still crumbling 
down, because, at high water, the waves reach their 
foot ; hence they are in great part covered by their 
own fallen materials ; but wherever the strata shew 
their section, they are seen to be still Inclined to- 
wards the west ; so that, in following the strand, these 
soft strata change at its level, in the same manner 
as the stony which precede them. But the assistance 
of some acid is necessary to distinguish these soft 
strata from each other, on account of the similar 
appearance of the marl and of the clay. 

490. These differences in the nature of the strata, 
indicative of changes in the state of the sea, while* 
those strata were successively formed within it, and 
deposited on each other in a horizontal situation, ^re 
accompanied in the soft, as well as in the stony strata, 
with differences in the marine bodies which they con- 
tain. In some strata, besides the large flat ostrece, 
there are found prodigious quantities of small gry-- 
phites of a particular species ; while in those imme- 
diately following, no marine body is perceived. 
Among the argillaceous strata is a species well 
known in this country ; it shews itself in the clifis of 
the coast, and, in consequence of the convulsions ol 
the strata, it is found also in the interior parts of the 
land at different levels. The distinctive character of 
this species is, that it contains those argillaceous coQ« 
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eretioQS. which Arc divided within by sparry parti- 
tiaas, and are called Septa, or Ludus HdmontiL 
The concretions of this kind that are found in these 
cii& form flattened spheroids of different si^es, some 
of them very large. Now here, as well as in all 
other places where I have found these <:oncretions, 
the cause of the consolidation (which Dr. HuttOB. 
thinks can be ascribed only to heat) directly shews 
itsdlf ;. inasmuch as the stratum containing these 
masses makes no ef&rvescence with aqua fortis^ while 
much IS produced by the' concretions ; and thus their 
consolidation appears to have been effected ' by tlie 
same calcareous substance^ which has filled up the 
fractures occasioned by the shrinking of the clay. 

491. On approaching the end of the prompntory 
next to the cestuary which must be crossed to go to 
Portland island, the cliff becomes lower and. lower ; 
and when its strata of clay and maj^l have at last 
passed under the strand, nothing more is seen in it 
than the superfiicial soil of all these hills, consisting^ 
as I have said, of sand mixed with siliceous gravel; 
and this soil, descending along the side of the promon- 
tory, borders the commencement of the aestuary . The 
strand is here very wide ; and being formed of pure 
sea-sand^ the winds have raised dunes on it against 
the foot of this part of the hills. 

4f92. The position of the kh oi Forttandi as ifc 
appears in the maps of this county, corresponds, with 
the focegoing descriptioa of the strata in the pro- 
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montany opposite to it From . the highest part of 
the latter at fVyke Regis^ the several masses itdo 
which the strata were broken, at the same time that 
they underwent lateral angular movements, subsided 
more and more towards the interval between th«. 
island and the coast : w^herever the bottom of the sea, 
ifi this interval, is not covered with sand, it is seen 
to consist of the stony strata^ which are the highest 
at the extremity of the promontory ; and beyond^ at 
the distance of two miles, rises the island, presenting 
also towards th^ intermediate space terraces on<r 
below another, composed, as will appear, of the 
same kinds of strata. When all these correspond- 
ences shall have been attentivelv observed, the can-' 
elusion will naturally follow, that, in the series of 
subsidences more and more considerable, which, on 
both sides, have formed these successive tevface^ 
a great intermediary subsidence has taken places 
whereby all the strata have sunk below the level of 
the present sea : and this conclqsion will be coo 
firmed by the details into which I shall enter with 
respect to the island. 

493. On arriving at the (zstuwry, it is impossible 
not to be struck with the appearance of the ChesH 
hanky that wonderful beachy which, beginning £rom- 
the island, extends itself along the coast to the west« 
ward for fifteen milcsj before it is ynited with the- 
laMer. From its aspect, it might be taken for tiMT 
g^!eat dike in Holland along the Meuse, whicli it rt^ 
»mbiiesiai«i heighti^^in its^tgctepdsd basi^ pa^d Mtb0. 
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breadtb of its top. Now when we consider tlmt itf 
tills phenomenon art has had no share, we cannot 
but wish to discover the causes of its productiony^ 
this I have endeavoured to do and I siiall relate tlie 
result of my observations. 

494. It i* only at the entrance of the channek 
between the Chesil bank and the land, that it has 
sufficiet>t deptli to allow the passage of a ferry-boat 
large enough to transport carriages : this moves^ be- 
tween two stretched ropes ; to which effect there are 
on both sides rollers on its edge, resting alternately, 
agamst one of the ropes when the tide rises, and 
against, the other when it descends. Th£ small 
breadth of this entrance of the channel, between*^ 
bend of th^ Chesil bank and the coast, is the cause 
^ of its being deeper than other parts ; because, as the 
current of the retreating tides is here confined, it 
drives out the sand before it ; but below the ferry^ 
the current, dispersing itself has no longer the same 
power; so that five or six hundred yards lower, 
towards the sea, the barges intended to ascend the 
aestuary cannot pass but at high water ; the waves 
raising the sand and the gravei in that part as they 
do all along tlie strand extending to the island ; and 
when the tide is low, horses and carriages can there 
pass across. At that time, the foot-way towards the 
island is very pleasant, the tower part of tlie strand 
coQsisting of pure sand ; but the upper part, on 
wiiicb it is necessary to walk at high water, is, oa. 
th« cobtriur^.igxtrenialy fetiguing,, all the gravel being: 
... : driven 



Ariren up thither by the waves: fehiaistheibot^fthei 
C/iesil bank; and its gravel, being rounded and wiih-; 
oirtapy mixture of sand, is quite loose and moveable 
under the fe^t. Tliis prodigious accumulation of 
gravel proceeds almost entirely from West Bca/; the 
bottom of the sea to the eai^t ward consisting of pure 
«and, and being very shallpyi^, while on the west it is 
very deep; so that here tl^e waves, impelling the 
gravel from the bottom, ai*e continually throwing it 
up, and during great tempests, thiey even cast it over 
the bank, high as it is at present. Near ^the island 
fragments of lime-stone, proceeding from it, are, 
on the eastern side, mixed with the gravel. 

,495, One of the remartable circumstances of thiB 
island^ whereby I shall be led to various conclusionSi 
is the difference of its appearance on the two, sides 
of the slip of land, whicb leads to it, and is boi;dered 
on the west by the Che&il bank. On the westero 
«ide, where the sea is deep, the side of the island 15 
tut down abruptly, almost to the level of the water; 
to tlie Cl^sil bank and the strand above mentioned, it 
descendi^ 4n a grassy slope; and it is here that the 
village of Chesil is situated : on the east of this> wlj^ere 
the sea is shallow, the side of the island forms a more 
rapid slope, and the greatest disorder prevails among 
the shattered masses, which have fallen one over 
another, and form, aS; it were^ successive terraces. 

496. When the slope descending to the slip of land 
is viewipd from the western edge of the C/ussil; bankji 
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WBT iii6 'point of its junction with the island, it is 
jseen to b^ cut down abruptly, as the island itself ia 
on that side ; its section discovering only a confuse<i 
heap of rubbish ; and at its foot there is a chaos of 
masses, descending rapidly towards the sea. These 
disordered masses extend along the foot of all this 
steep side of the island, the latter consisting, for the 
most part, of the section of different strata of Ihne- 
itonCy below which, in some places, sqfi marl ap- 
pears. The sea, jas I have said,- * is here very deep ; 
and the slope of the Ckesil ^flf;*Ar,- higher in this part, 
continuing to descend under the water, it cannot be 
seen on what it rests ; but there is every appearance, 
as I shall shew, that it is on a part of the same strata 
that compose the island, which when the rest sunk 
down te the bottom of the sea, remaining ttt a highe* 
level, formed a sub-marine bar, inclining towards the 
east, and abruptly cut on the west by a greater sub^ 
eidence on that side ; and of this I shall in the sequel 
determine some other essential characters. 

497. ThiB whole island, in* its surface as well as on 
its borders, bears marks of the great catastrophe* 
which happened at the period when the sea changed 
its bed. The highest part of the island is on the 
©orth side, where the signal-post stands ; and from 
this' point, the strata are seen descending, not regu^ 
larly, but as it were in masses, to the opposite pointy 
where are the light-houses. The highest part forms 
a down, and affords pasture for sheep ; the Portland 
mutton being reckoned particularly fine : all the rest 

of 



of tlie inland is in tillage; and nothing can present a 
more barren and dreary appearance than t^t part of 
the soil after the ha,rvest is over ; for it consists every* 
where of lime-stone rubbish, without; either trees^ 
bushes, or hedges ; the fields being divided by stone 
fences. 'Ihis whole surface, inclined with many 
interruptions, is formed of the same kind of thin 
strata of Ume-^tone^ with the fragments of which the 
island is entirely overspread ; where they are the 
least broken, they are used for covering roofs. In 
various parts of the island, I have seen sections of 
the mass of these superficial strata, in the interior 
combes^ and in the ciiiTs ; this mass is four or five 
feet in thicknesi^ ; and in a deep cleft, towards th^ 
upper part of the island, I observed below it about 
ten feet of a reddish lime-stonty extremely hard, 
which is blown up with gun-powder, because it can- 
not be hewn. Before th;^ strata of free-^tone aire 
reached, various other kinds of strata are found, am 
-of which appear^ to me to be iharly ; for when the 
surface of its strata has been expDsed to the air, 
corrosion produces in it large bo^es^ soitoetjk&es cirr 
cular, or semi-lenticular, and somdtimte iti difierent 
figures, as is often the case with those of stdne-marjir; 
I mention these strata particularly^ because tb^y wiU 
be found elsewhere^ at a lower level. 

• , ■ ■ ■ ■ I . 
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498* The mass of ^^ra/4!r, for which so itiarty qilaJ^'- 
ries have been opened in this island^ is thus diffet^ 
ently covered, and lies at differmt levels pit is abqut 
eight feet in thickness, and contains marite bbdi^.of 
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taridus kinds. This is cdiWedfree-sfoney bccausjc it 
can be cut, and even sawn, in any direction : it is 
carried by sea to various parts of England^ where it 
has been used in a great number of large buildings. 
Below these strata, there are others, to a great thick- 
ness, also of limt'Stoney but not fit for similar pur- 
poses, being intersected with sjliceoiis veins. Lastly, 
under -all these stony strata there are soft ones, some 
oidaify others of marl; and among the latter, some 
ai^ of ^tone-viarl. 

45^9. I shall stop here for a moment, because the 
phenomenon of soft strata associated with stony ^ of 
which "an instance has been already seen in the pro- 
montory of fVeymouthj and others will elsewhere 
appear; is very remarkable in Portland island. This 
phenomenon has been often opposed to the hypothesis 
which fbnns the foundation of the whole Huttonian 
theory; nainelyj the consolidation of our mineral 
strata by ^ti internal heat of the globe ; in particular 
1 cited it Hiyseif in my Letters to Dr. Hutton, giving 
e^ampfles of it from Jura; to which Mr, Play fair has 
4ievet rej^ied^ If there were an internal heat su&* 
cifcntforthe 'consolidati&n of the strata at the surface, 
Why should it not have also consolidated Uie inferior 
strata, more immediately exposed to its action? I 
shall not repeat this remark, when the same pheno- 
ilfiena ^lall' present themselves in future ;, but it is 
tinle that some notice should be taken of so direct 
an objection. I must, however, observe, that it 
would be by no* means an admissible answer, to 
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assert, hypothetically, that these soft strata arc pf 
a kind not proper to be indurated by heat ; t>ecause 
this difference in the dispositiqn of substances to 
consolidation is shewn by examples to belong to the 
theory of chemical precipitations^ which is opposed 
by Dr. Hutton ; and because the clay of these very 
strata is actually indurated by heat^ \^ hen bricks and 
pottery are made of it, 

500, The whole border of the island is interesting^ 
when considered with respect to the catastrophes 
undergone by its strata. I have already said that 
it slopes down to the strand, in the part where the 
Chesil bank rests against it ; while, immediately to 
the westard* of this point, it is cut down abruptly, as 
is the case all the way to . the lowest part on the 
south, where caverns, open to the sea, shew a phe- 
nomenon similar to that produced in mountains by 
a greater subsidence of lower masses oistrataj when 
their fi'actures have not corresponded with those of 
the upper; and of this, examples in high situations, 
will appear in these travels. The bottom of these 
low caverns of the island is not seen, being covered 
with gravel, accumulated on it by the waves : in the 
roof fif one of them is an opening of several feet in 
diameter, and through this the waves at high water 
are seen to rush in, roll over the gravel, and break 
when- they reach the extremity of the cavern. 

501. This southern part of the island has not 
subsided equally : on the west, where the caverns are, 

it 
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}t it only ftb6ut thirty feet above IhB sea ; bat on the 
eMtem side, there has remained a promontory of 
considerable height, whereon one of the light-houses 
Is placed* In returning northwards on this side^ 
where the island preserves a certain elevation, a 
symptom appears of the catastrophe which formed 
tibe bed of the sea ; this symptom is similar to some 
described in my Elementary Treatise around the 
takes and along the valites of Jura and of the Alps^ 
etidently shewing the character of that catastrophe 
whereby those cavities were produced : and it con- 
sists of detached masses of the strata, which, in their 
subsidence, remained at a 'higher level, inclining 
towards the space where the rest of the strata disap- 
peared* In this part of the island, tlie detached 
^sses dip rapidly into the sea, their separation from 
tbfe wiginal mass producing a glen above tliem. On 
this coast there is an old castle, built on a cape at one 
of the sides of a great interior subsidence^ which forms 
a ^9m&e, extending a considerable way into the island. 
<Fhe strata of this cape dip into the sea, tbns turning 
thejr section upwards. Mr. Penn has built a hand- 
siHne house on the opposite caipe ; and as the lower 
-pert of this combe is the only spot in the island 
inhere moisture, favouriDg the growth of treesy .has 
{produced a small wood, the place has been ealled 
^Pehvsylvania ; it having been an ancestor of Mr.' 
Penn's in whose honour that name was given to one 

d the American provinces. 
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502. Albng this coa^t northwards is the wav to the 
highest part of the island. I have examined this 
part on its summit, its declivity, and the coast below; 
and from its aspect in all these points of view, the 
catastrophe, which, at the epoch when the bed of thcL 
sea was formed, produced this island near the coasts 
may be as clearly understood, as it could have been 
by an eye-M-itness; In the subsidence of all the bro- 
ken strata on that side, the part close to the fractur* 
sunk only so much as to discover, more or less, the 
section of the strata of lime-stone remaining higher; 
and in some places, the strata of marl are discovered 
also. As for the slope below this section, it has 
absolutely the appearance of a chaos ; it is composed 
of hillocks, formed by masses of the strata^ which, 
in their fall, were so miich broken and mingled 
together, that the stony masses have almost entirely 
disappeared : small pools are formed in their inter- 
\'als, tliie water being retained on niasses of marl or 
clay ; it would even be impossible to walk over this 
space in rainy weather, on accownt of the soft state 
to which these masses are then reduced. When^ 
through all this disorder, the sections of the soft 
strata of the mass of the island are found any where 
open to view, their species are seen to correspond 
with those of the cliffs of the promontory oifFey* 
mouth. These exterior hillocks rise, in some places, 
nearly to the height of the section of the lifne-stone 
strata which command them ; but as I passed over 
them following this section, I came to a part where 
I saw under it that of the strata of marl; they are 
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liluisby and among them are some of a yellowish 
sUnC'WMvlj great fragments of which are scat- 
tered over the slope; and on several of these I 
aaw Unpcessions of large cormia Ammopis. In some 
.parts of the base of ^this amphitheatre^ great masses 
fAmarl present to the sea the plane of their strata ; 
Imt nearer the Chml bank^ a strand has been formed 
of sand and of a , gravel composed of fragments of 
the lime-stone ; and this^ gradually widening to the 
{)oint where a fort is situated, leaves a creek behind 
lt^ towards which the Ckesil bank descends*. 

v ^03. I have said that this bank begins close t<;^ 
the island, at a point where the latter descends in a 
Sriope dq^vii to the strand which borders tl^ former; 
the village of Chesil being there situated ; and that, 
by a section of the ^iope on the west, it is seea to bq 
cfMnposed of fragments* There is a similar section 
of the same slope on the east, toyiards the side of tho 
island just described, the upper part of which com^ 
mands the confused assemblage of its hillocks. 
Now the latter section again shows the nature of this 
projection of the island, composed throughput of the 
fragments. I have said also that the sea is very 
4eep on the west of the Chesil bank^ while, on the 
east> its strand extends under the water with a gentle 
declivity. Such are the circumstances which have 
led me to the determination of the nature of the basci 
pi this bank, concealed from view no less by the. 
sand of its strand, than by the enormous accumula- 
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Xkon of its sistvel : and this determination I shall no«r 
tnore particularly state. 

504. In the subsidcDce of the strata around the 
great mass of rocks, a ledge of them, extending it- 
self to a great distance from the island, remained 
neM- the surface of the water, being cut dowa ab- 
ruptly to the west, and gently sloping towards ther 
east. On both sides of this submarine bar, the frag- 
ments produced by the rupture of the strata fell inta 
the space now occupied by water ; on the west, they 
disappeared almost entirely, the subsidence beiiig 
there the greatest; on the east, the masses which 
sunk the leaist remained in disorder at a higher leveh 
but at the point where the ledge above mentioned 
was left, near the level of the water, the fragments of 
the stony strata were stopped, and formed the ^iope^ 
which, as I have said, begins from the highest part 
of the island, and which has, in the course of time;, 
been covered with grass. 

505, With respect to the formation of the CkesH 
bank on the edge, abruptly cut down, of this sub- 
marine bar, the first object of research is the sotirce 
of the gravel which composes it ; and thi^ leads us 
to consider the hills extending themselves £rom the 
promontory of JVeymouth in a north westerly direc- 
tioflt, and foiming the coast of West Bay. All these 
hills are eovered with gravel of the same species as 
that of the Chtsil hank ; and their aspect towards 
this bay, as well as their surface, shows them to be 
only the disorderly remains of the strata^ i^^h^ch, b^; 
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their subsidence, have here formed the bottom of the 
sea, covered, consequently, with gravel inmuch gieater 
abundance than that of Weymouth bay to the east- 
ward ; the skirts of which, composed of hills of a 
different kind, I shall elsewhere describe. 

606. The sea being very deep to the west of this 
stibmarine bar, which begins irom the island, the 
waves beating against it on that side, have cast up 
fee gravel on its edge, thus acting from below up- 
wards ; and as, during tempests with high tides, they 
have thrown the gravel much higher than the original 
edge, it has by degrees accumulated there. This 
^ach would acquire a much greater breadth, were it 
not for the wavei of the storms from the east, which,, 
rolling over a strand with a slope scarcely sensible^ 
drive before them all the gravel in their way, ^ as far 
as they can extend, leaving only sand behind them« 
It is thus that the Ckesil bank has attained to its pre- 
sent height and breadth; and from an anecdote 
which I shall relate in the sequel, it will be sieen that 
this has been effected gradually. The eastern base 
of the banks is still gaining in extent, because 
great storms from the west, during high tides, 
continue to cast up gravel over it; as is shown 
by the crabs and shells found scattered on its 
top: its western rapid declivity is even formed 
into a kind of steps, marking the points to which the 
waves, when remaining for some time at a certain 
height, have carried the gt^vel. But on the eastern 
side, where the shore is open) (before the Chcsil itmk 
9f/pvQ9cbes very near tW biSs,) the- gravel ferais. 
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shifting terraces of considerable, size, ; -tjje highest of 
these showing the point attained by tlie waves of thiS 
last tempest from the east during high water. 

507. The alternate effects of storms from. the w€st 
and from the east, modified by the form pf the coast, 
have so exactly compensated each other in deter-* 
mining the height of the Chesil bank throughout it9 
whole extent, that, as I have said, it might be taken 
for one of the great dikes of Holland: its summit can-- 
not be walked on long, because before the few plants^, 
which grrow there have time to bind the gravely 
and to produce on it vegetable earth, the process 
is disturbed by the addition of fresh gravel; the 
stones, therefore, are almost every where quite looser 
and in consequence extremely fatiguing to the feet : 
however I have walked over some part of this sum-, 
ipit, which is very flat and wide ; and thei'e are but 
jiinall inflections in it. r 



508. This bank is composed ofsilices, of the same 
kind with those scattered over the neighbouring hills, 
very different from the Ji'mts actually contained in 
chalk ; the masses are oval, and for the most part 
have little or no transparence, though here and there 
occur some as transparent as crystal ; but they ex- 
hibit no fine colours, except in that part of the bank, 
where, as I shall describe, they become extremely 
smalK These silices are deprived by attrition of 
Uieir natural crust; but it is retained by many of 
thcK^; oa x\^ bill4. 

509. Avexy 
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509. A very remarkable phenomenon,^ with fc* 
gard to the arrangement of the gravel in tha Chesil 
lanky is the relative proportion between its difference 
in size, and its distance from Portland island : near 
Chesily it is as large as a hen's egg, and some of it 
even as those of a swan ; but from this point it 
progressively diminishes ; so that, near Abbotsbury^ 
it is only of the size of horse-beans, with little inter- 
mixture of any larger masses. Most of these small 
silices are semi-transparent; and some of them are 
of such beautiful colours, that, by the art of lapida- 
ries and jewellers, very pretty necklaces and brace- 
lets are made of them. Farther westward, this gra- 
vel still continues to diminish ; so that at Burton cliffy 
not far from Bridport, where the Chesil bank is at 
last united to the coast, the same silices, thus finely 
coloured, appear to be nothing more than coarse 
sand. In passing over the tops of the hills and their 
coihbes, I have found the gravel to diminish also iir 
size from Wyke Regis to Abbotsbm^y ; but by no 
means with the same regularity as in the Chesil banky 
where the shades of this diminution are impercepti- 
ble. 

• 

510. It appears then that this singular difference 
ID the size of the gravel proceeds in part from the 
position of the coasts. The waves produced by the 
N. W. winds, being the strongest, are thrown, when 
repelled by the distant capes, towards the projecting 
isle of Portland^ and the beginning of the ChesU 
bank ; and these waves are capable of driving before 
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them the largest masses among the ^avel which they 
find on the bottom Of the sea in JFest bay* In pro* 
portion as tlie otlier waves, move or less repulsed by 
the coasts, are inferior in force, the gravel cast up. by 
them against tlie Chesil bank becomes less and less in 
size. Lastly, all tlie more considerable masses 
having been thus carried away, notliing remains o^ 
the bottom but minute gravel, andcoarse sand formed 
by attrition, which are carried towards Burton cliff 
and Bridport by the currents of the tides. This is 
w hat appears to me the most probable ; but, in 
general, the distribution of the gravel accordii)gJo 
its size, not proceeding entirely from its original 
diifercnce on the bottom of the sea in the bav. must 
be partly the effect of some mechanical operation; 

^11. I have but another circumstance to add, 
respecting this whole assemblage of phenomena ; and 
it is one which is recorded in the county by tradition. 
In ancient times, great tempests, in a\p|krtkular 
direction, pierced througli tlie CA«i/ forw^tCarrying 
away the gravel at certain points down tor the ba§$f 
which was found to consist of clay. Now there are 
argillaceous strata in the hilU of tliia coasts and even 
in the base of Portland isian^i and these. accidental 
ruptures in the bank of^ gravel htvt. fihowii that th^ 
submarine bUn^ whereoa it is dccuAOtulated, is com* 
posed, at least in part, of these argillaceous strutdt 
which have here subsided. When these accidenj;i 
happened, it was unnecessary for -art to interpose to 
repair the bank : such breacb^^ ipdeed^ itere oi very 
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little consequence ; they did not intemipt any roa 
for none could be made along this accumulation c^i 
loose gravel, and the opening communicated only wi 
the (tstuary : it was therefore abandoned to natur 
causes, and by these the breaches were soon fillc 
up. At present, by the long continuance of tb 
same operations, the Chtsil bank is become so wid 
and so high; that no repetition of such accidents 
henceforth take place. 



* Excursions on the Hills which border the Chesil 

BANK. 
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5\^i It has been chiefly with regard to the Chedl 
bank that I have been obliged to collect under tl)e 
^fecediiig aiticlfe, circuiftstances which I Imd obs>erved 
*sX various times, in order to give at first a general 
idea of this phenomenon, (so nearly connected with 
those of . Portland island^) and of its causes. But 
;^ith respect to the latter, details are of great itnpor- 
.tence) 4n^ccount of the theory of the actions of the 
^seaoQ its coasts, which have been so differently con- 
mdered io'diffetsent geological systems; to th^se de- 
^Milsf' therefore, I now proceed. 
t ^"Sept. C3d. 1 804.* I was accompanied in the first 
•of- my exeurs^kwis by the Hanoverian Colonel (now 
,<5r*neral) Von Deckei^. We set out on foot from 
^fi^^mouth at eight in the morning, and ascended 
cim^he trill 'towards Wyke Regis. In this road we 
>fcl«l*«i'Wir iSght th^ A«cib»tt8fe/er^.separ^ted from the 
^i:sii 4 a sea 
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SM by the poiiit of land on which is built the 
small town of Melcomb Regk. This wliole assem-. 
blage of objects well disserves a particular descrip*^ 
tion> which I shall give hereafter. 

\ 

. ' 513. Having readied the^ church of JVyke RegUf. 
we w6nt ott, through a combe ^ down to the (BMtuary^ 
which is bordered by the Che$il bank; and' towitrda 
which these hills descend ; and we then proceeded 
along a strand at their foot, a^ far as the tide, thea 
high, would permit The upper part of theae hifla 
consists' of *stmta of liin^-s^one, those- oiclajf ferouog 
their base: and on cominc; to the bottonr of^^smali 
combCy'-we found there tlie #^rj/{//»'eontaiciing Iho 
large concretions in the form of flattened spheroids^ 
cbccquered with veins of s^ar.' In some of tlieseoon^ 
cretioils, the columns, whicb hdve the appearance of 
being covered with yellow wax, are sufficiently sepa- 
rated from each other by the shrinkiv»g of (the clay, 
to ha'W beautiful radiated crystallizations of white 
spar,., formed between them : these col umiis are pro« 
perly the Jbudus Heimontii. Here f* again, the viaif 
containing Jihese xoiicretioug 'inailie no eiSlrvescence 
with aqua foitis,^ while that of the concretmm them« 
selves etfervesced very considerably. (^. 490») On 
one of these masses, I sa^ thai ilnpression of a large 
cormiAmnionie\ but i found neither that ehell nor 
any other in the clay of the stratum, where their 8ub« 
aCatice appears to have been consumed. 



52 

514. The waves at high M-ater, entering the 
tMtuary as far as this point, still attack in some 
places the toot of t^ese hills, and produce new falls 
of their materials, which they dilute and disperse; 
and this prevents the cliffs from being reduced into 
slopes and covered with grass ; but higher up, they 
have been effaced by th^t process. The aspect here 
presented by the Che$U -hank is very striking : ii ex- 
tends itself regularly on the same strait lifie, while 
tlie opposite side of tlie ^stuary, formed by tlie foot 
of the hills, is deeply indented by combes, whence 
' issue only jsmall rivulets proceeding from tlieir 
spiings* It is. thus evident tliat the base of the Ckesil 
bank is a ma» of stratt^j whicii was separated longi- 
tudinally from the coasts and sank, before the masses 
remaining at a higher level underwent those angular 
movements, whence resulted tlie cc?;?!^^^. • ; 

. 515, The height of the tide ^preventing us from 
following any further the bordei* of the aestuary, we 
ascended the hill^ and proceeded to the. village of 
Fleet situated in a combe ; then crQ6sing>a]ftother hill^ 
we came to Fleet House, a gentleman's; aeat^ around 
which a great deal of ground had been takea recently 
into tillage, as has been the case, within some years, in 
air the western countries.. Beyond this house, on the 
border of the aestuary, juid inlthe lowest part of the 
combe f- rises a hill, which is almost an island ; tlic 
tide encompassing it on both sides, and nearly meet- 
ing behind it, where a very low isthmus only is left 
The lime-stone prevails at the bottom of this combe, 

and 
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^ni probably composes the insulated hill ; but the 
strata of that hill could not be seen; it being entirely 
covered with grass. 

516. From this spot wc went up the cambe^ which 
ascends to the noith east, and we reached a point 
commanding an extensive view of the Chtsil bafdc 
find of its ffistuary; the former passing westward 
near the mount on which stands St. Cat her hie' s 
church, belonging to Abhotsburyy and extending be- 
yond it till out of sight. This high part of the 
combe is covered with heath and furze, and a very 
thin turf, large spaces remaining quite bare; in these, 
the soil is seen to consist of hvird foliated clay ; and 
it seems as if it were gravelled with small gryphites^ 
like those whicli I had found in some of the strata of 
the cliffs of the promontory of JVeymouth, In one 
of these spaces, where the valves of the gryphites 
were separate, they looked like shells of pistachio 
nuts ; in another place, many of these gryphites were 
entire, and some of them were an inch and a half 
in length, and a quarter of an inch broad at the 
hinge ; but the greater part were smaller. Among, 
these shells there was a great deal of gravel, of th^ 
kind found on the Chesil bank, and smaller than 
that which we bad observed on the preceding bills ; 
some of it being even as ^mjiall as that of the bank 
near Abbotsbury. 

517. At the top of this combe, we came into a 
new high road wliich was then carrying on froo^ 
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Langton Herring to IVetfmouth; feftd which we. took 
for our return- The coflnnons in this part (rf the 
country having been divided for the purp^osc of bring* 
ing them into cultivation, a good road has become 
necessary for the carriage of manure; and of the 
products of the land, a part of which has been sold 
in order to defray the expence. We found the road 
already cut strait across the land still uncultivated, 
find labourers were at worl^ in gravelling it. They 
were doiog this with fragments of lime-stpney tliough 
we were still on the argillaceous strata ; but as we 
proceeded up the rostd, which lay Qn an ascent, we 
observed at the top ^ deep cut made to soften the 
acclivity ; and from the colour of its sides, we judged 
that the upper part of the hill consisted of strata of 
the former kind. We then fixed our attention oa 
the road, and on the neighbouring grounds, cndea-^ 
vouring to find out the point of junction between ih^ 
clay and the lime-stone'; but in the part where, as 
we judged, this ought to have appeared, a thick loose 
]Boil, composed of sand and of siliceous gravel, pre- 
vented US from discovering it. When we had reached 
the top of the hil), whence it descends towards Jf^est 
Chickeraly we saw the ground opened in several 
places, fpr the purpose of takirig out the stone used 
for ipaking the road, which is there found near the 
Surface. I- observed in its strata a particular cir- 
puipstance proper to be mentioned, because it points 
put the same strata when found on other hills, and 
likewise At a lower level ; they contain abundance of 
large car^i^, of '^hjch, h^weyer, tlie shell^ has be€!n 

consviniec^j, 



consumed, and nothing remains bnt the mms tnablded 

within it, and the impression of its outside on the ex# 

terior mass : there were many of these nuclei oicardia 

among the stones broken for the road, besides nudei 

ofchama and of telUno^i and some anomice with tlie 

shell preserved. In order to render this road firm 

and durable, they cover the fragments of lime-stone 

with a quantity of siliceous gravel, taken from the 

interior foot of the Chesil bank ; whence having 

brought it across the aestuary in a boat, they convey 

it up several combes to the top of the hill. 

5 1 8. After crossinsj several inflexions in these hills, 
roost of which correspond with lateral cowAe^, and 
again finding the lime-stone on the highest parts, we 
reached the last declivity, composed of strata of pure 
clay and loam^ and extending as far as JVeymouth ; 
where we arrived at three o'clock. 

Sept. 30fh. The preceding excursion having made 
me desirous to extend my observations farther on 
the hills which border the Chesil banky I again set 
out on foot from fFepnouth, at nine o'clock, and 
went first to Langtoft Herring, wliere I arrived at 
noon, and after having rested myself for an hour, I 
continued niy walk. 

519. From all that I observed in this excursion, 
wiH appear still more eyidcntly the confusion pro- 
duced in the strata by the repeated catastrophes 
Which thiy have linderggmj j* for> after taring crossed 

th(^ 
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the bills composed of foUatcd chy already men-- 
tkmod^ before I reached Langto^i Herrings I cam^ 
to one the surface of which consisted of the' sap^ar 
thin limestone strata as form the upper part of 
Portland islaird; and afterwards, beyond that vil- 
lage, I passed a lime-kiln, where was burnt the kind 
of time-stone described above as used in making the 
road, containing the nuclei of large cardia. X t^en 
"" came into a wide comb^^ much jr^n^ified in its upj^r 
pai% at the bottom of which is termiiiated Xh^ie^ituat^tf 
formed by the Chesil bankf ] 

520. On the opposite side of this comhe^ behind 
an interrupted ridge of hills, Ahlwtsbury is situated. 
These bills divide the combe of which I aiii speaking 
from another to the westward { and are terminated 
by the mount, nearly insulated, whereon stands St^ 
Catherine's Church, All thp rivulets rising IP th^ 
amphitheatre above this spot, and descending through 
various combes on both sides of Abbot sburtfj arrived 
at first separately at the sea ; but the fornmtion of 
'W: the Chesil bank having impeded their passage, they 
have united behind it in a small sb*eam, which enters 
the (Bstuary at its present head. I say its present 
head, because it i/5 easy to he seen, that, before the 
formation of thjs bank of grayel, there was here a smaH 
gulph which has been in part filled up by the sedi- 
xjaents of the land waters and of the tides. The 
original soil of this combe at its extremity, being, 
to a great extent, very low, it i^ covered wjth fin^ 
|pe»dows^ where Biw»t>em <?f houses ^nd borne<| 
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cattle are 4reared ; but a considerable addition has. 
been iDade to these meadows by those> easy to be 
distinguished from them, which have been formed in 
the part of the gulph now filled up, and extend 
9s far as the^foot of the Abbotsbury hills. 

iSl. On the anterior edge of these meadows, a 
conflict takes place between the gravel thrown up 
by the waves an4 the winds, which, passing over the 
Chesil bankj extends its inner base, and the vegeta- 
tioa which is tending to overspread that base ; the 
gravel here being already very small, as I have said 
above. This conflict extends even into the little 
vale dividing the Chesil bank from the foot of the 
hills ; tl)e gravel raises its bottom ; and the brook, 
arriving from the combes on the west, and passing 
this Miay to the cestimry^ preserves for itself a chan- 
nel, only by means of its extraordinary swells. 

522. The meadows continue to gain on the rest 
pf the gulph ; and here appears the difference, already 
pointed out in the preceding volume, between the 
progress of meadows on peat^ near lakes and rivers, 
and that of sucli as are formed on marshes^ which is 
the ca§e with these. In the marsh meadows, no 
less itban in the peat, the reeds lead the van in the 
encroachments ot the land upon the water ; and the 
sediinents of the latter being deposited between their 
3talks, other aquatic plants soon grow also among 
them ; principally the cmferva^ some mosses^ rushes^ 
fguUet^f^ ^. B^t all tbes^ plants undergo the 
^ patrid 
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putrid decompositibti; wHch raises the bottom rery 
little comparatively with peat, and the elevation pro* 
ceeds almost entirely from the sediments of th© 
waters, flavoured by the plants. This progress is ^ 
however very perceptible in the large pool^ (the re- 
mains of the gulph,) which terminates the cestuary. 
Having ascended the Chesil bank, during the time of 
low water, I saw in this channel many sand-banks 
uncovered ; its borders are brought nearer to each 
other by the new lands added to them, and extending 
themselves in the lower parts of the co?}ibs ; and a 
man of the neighbourhood, whom I met there, told 
me that the steps of the progress were sufficiently 
sensible to have been remarked, in many places, by 
the old inhabitants. 

523. While I was passing along the inner- part 

of the bank, the sea was much agitated ; and I felt a 

singular sensation in hearing so near me, and at my 

own height, the striking arid breaking of the M'aves 

on the opposite iide. I climbed on the bank, in 

order to obserte these effects ; and though thfe spray 

sometimes came over me, I could hardly quit the 

scene which there presented itself, ft was really a 

strange and beautiful sight, when I stood on the' 

exterior edge, to behold' along that line, as far both 

ways as my view could retfth, the waves arrive, 'rise, 

roll in various directions, foam'as thej^ met, and 

scatter showers like the clouds.' The graved sprink- 

led with these showers was al^o an intercstitigol)ject; 

there were a fe'w silices asiaV&e d!3 those iierfr-por/- 

* 



UzjfA island ;* bot the mass of the bank itself consisted* 

of gravel of thesi^eof horse-beans^ exhibiting the 

moM agreeable variety of colours. The view of this 

fiLSsembiage of objects, belonging to the Chesil bank 

und to the form of the coast made me resolve on 

another excursion ; and though I did npt make it 

till the following year, I shall give it a place under. 

the present head. 

5^4. This spot afforded me also a spectacle of a 
different nature, which I shall describe though 
foreign to my object, because it may be interesting 
to some of my readers. The sea being rough, 4he 
large pool within was quite covered with water-fowls ; 
abundance of wild ducks from the sea having entered 
it, and mingled there with tame ducks, and swans. 
I learnt that there was in this place a decoi/y belong- 
ing ta Lord Ilchester, who farmed it out ; and as I 
was curious to see how it was managed, I went to 
the house of the man who rented it, from whom I ob- 
tained the following information. 

525. There are a great many tame ducks in this 
pool; and though they can fly very well, they never 
quit it, because they make their nests among the reeds, 
where they find plenty of food, and care is taken to 
feed them when the water is frozen. When the sea 
is rough, the wild ducks resort hither to associate and 
feed with them. A brook, after crossing the meadowj^, 
enters, through the reeds, into this pool, which is^ 
t& I have said, the extremity of the aistuary, or the 

remains 
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remains of the aacient gulph. This part of the 
course of the brook is bordered with willows and 
^ders ; and these favour the growth of aquatic plants, 
among which, and in the ^nud, the ducks pick up 
abundance of water-snails and insects. An artificial 
canal, wider than the brook, and bordered in the 
isame manner, communicates with the pool very 
near the part where the latter enters it among the 
reeds, but turns away insensibly in a different direc- 
tion. At the end of a certain space, this canal is 
covert with a net, at first raised to some height 
above the water, but gradually lowered to its extre- 
mity,. where it terminates in a purse. This canal is 
the part properly called the decoy ; and it has on on^ 
side a fence of reeds, with a few openings, through 
which it may be observed, 

526. The farmer led me to the canal, and ex* 
plained to me its use. The wild ducks enter among 
the reeds promiscuously with the tame; and tha> 
former, following the course of the fresh- water, ascend 
indifferently the canal or the brook ; but the latter 
either remain among the reeds, or pursue the nar- 
rower channel of the brook ; probably because some 
of their number, having b^en previously frightene4 
in the dccoyj avoid it^ and are instinctively followecl 
by the rest. When the wild ducks are seen, fron^ 
behind the fence, to have passed on a sufficient way 
ijnder the net, a noise is made behind them, whiclj 
frightens and drives them forward into the purse^^ 
where they are taken. While I was standing with 

thQ 
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the fai'm^r behind th; fence, he warned me to he still, 
because a flock of ducks, among which he observed 
some wild ones, was approaching that part of the 
pool ; but they presently turned, and swam a differ- 
ent way. The farmer, indeed, told me, that few 
wild fowl were caught at this season, Uierc being 
still plenty of food for them along the borders and 
at the bottom of the pool; but that later in the 
autumn, and in the winter, abundance of them 
entered among the reeds, following tlie rills of fresh 
water. 

Having staid long at this place, I had not time in 
the evening to go back any farther than Langto/i, 
wherci I passed tlie night. 

Oct. 1st. In returning from, this place , to 7^f|r- 
mouthy I took a road more distant from the sea, 
often ci'ossing fields, that I might the better obacrve 
the nature of the hills. I thus reached, by a dif« 
iboent way, the upper end of the large combe, ^t-the 
bottom of which Fleet House is situated ; and con*^ 
tiauii^ to follow the heights, I crossed also the top 
of the narrow cowAe containing the village of Fleet; 
prbceediog from hill to hill, till I came tO'tbat^bove 
Wtyrmuthi X^ in different xrountries, similar cxcur- 
'ibos had 'been made over hilly grounds, such pheno* 
ipena as are .here observed would have been found- 
ia. various, places, and many errors in Geology might 
bare been prevented. It^ in particular^ the attentioji 
k fixed on those of the hills, where the section oi tii^ 

various 
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various kinds of strata^ lying one Oft unotherj is S( 
in some abrupt part, from which may be learned ii 
what order they were successively fonned in a' hori- 
zontal position, over a large space 0(1 the bottom o#' 
the ancient sea; when afterwards thefce different 
strata are found thrown, as it were, in heaps, so that 
entire hills are constituted by each species,- the 
strange catastrophes indicated by this disorder* :do 
not permit the mind to rest on the idea that the 
action of running waters has been necessary to the 
formation of combes and vales. This will fart-her 
appear in the following descriptions. 
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Journey from Weymouth t^ the western pari-^ 
Dorsetshire, and first towards the extremity of 

♦^e C«£SIL BANK.' ■ * : J 
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^ Sept. 3d. 1 805. I set iout froto lK$ym4uth for 
Dorchester y at ten in the- morning. Prom the slip oA 
land whereon sidM^^ Meloomb Regisy I asceodeck 
the ridge of biils^' against ^he loWeat'«irttfemityj;of 
wHcK it rests, and which /s^patates^ titO'«axic]eiifi 
giilphs ; of these Ishdl speak on. kiuti^reoccasioa.' 
This promontory is covered, as well as tasofi^'ettbGi 
pfher hills on the coa^t, with a thicfk Doose toilv^'co^ 
taining the same species of silexM tim CheiilMi^Ar^si 
which aho is formed iti part the beach exteadaqn 
ftsieW in front of the two "ancient gulphs. ' 4r4ie itr«te 
<Jttvered by Hiid loose s<fiF towards the bottom of /the 
j^omt^ntdry^re of the H^imQ^oft kinda ai' oompose m 
'^ part 
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ptnroflAie ^xtremi^ of- thatiof /Fc^nm^M; and 

here again these strata are covered higher up by those 
of lime-stone ; an association which likewise appears 
Immediately in some parts of the shore, . where all 
th^ strata are inclined. In ascending this promon- 
tory, I came, after various inflexions, to a horizontal 
'space, where is a village, the houses and • inclosures 
t)f which are constructed of a lime-stone consAsting of 
Him sirnta; these, froin. alt that will appear in the 
sequel^ lie. under the c/ialk .throughout, tliis whole 
country, but wkh strange dislocations. 

a • 

SST*- Here again the ascent became rapid, -and for 
a attain way I perceived tjae -saine loose soil on its 
Mfface ,vbut by degi^ees I observed in it many .frag- 
ments of chaik, with ithc Jlipt^. belonging U^ the 
iktter; and at last 1 arrived on chalk MU^^ extending 
leastward^to a great distance, as I shall abew m a 
Allure JQuhiey. In this elevated soil there are gres^t 
teiM:io(ns;ti«inti the hollow parts are now Jbecome 
-meadows/ having been levelled bg means of the r^iiit- 
craters j which, before vegetation, had covered itjbe 
Jbbighte, brought down thence small fragmenta of 
dudk. Sonoe of the slopes are cultivated^ but mo^ 
fii^tbem, asvwell as the summits, are covered w^itb iturf, 
fnbi^h/iiasiiio other soil th^nth^- vegetable et^th 
frvoduced by the decomposition of plants^ aud^^tiu^ 
imitsjviipediatsely on ih^ chalk; an .evident prdpf, 
that, since vegetation has begun to. Qver$pread.«ji^Q$i3 
eminences, they have not been subject^ to that 
c' •. . general 



general erosion which is supposed in the H()tt<»iiM 
theory. 

5S8. Dorchester is built on the declivity of a chalk 
Ailij which, with the country around it, I shall des«* 
cribe in the course of another journey. From hence 
to Bridportj the road tor a long time parses over 
chalk liills, much intersected with combes. Cultiva^ 
tion has made but little progi-ess on these hilb. most 
•of which are only downs grazed by shecp^ In some 
places, the turf b formed on a loose soil of siinij 
intermixed with silex ; io others, there is notliing 
under it but the vegetable eaith on the clmlk. I'he 
slopes of the higher hills, and likewise those descend- 
ing towards the conibes^ are differently inclined, some 
having gentle declivities, and others being abruptj; 
which shews the state of the interior strata ; but this 
camiot be fully judged of externally* becaute^ where 
they are not covered by the loose soil, the xbalk is 
shattered^ down to a great depth. I saw cm these 
hills some bhcks of a hard sand'StoneyiV^tdxXy ap- 
>proaicMDg to granuiated quartz ; of which elsewhere 
abuAdaitce of blocks v!\\\ be seen on .chalk hills^ 
thougb that stone does not appear in :§irata in aay 
pait df' the country. In -my Elancntary Treatise^ 
and in t(M^ first volume of these Travels, may haveJaeen 
seen the geological importance of this plidnomeomfi 
of the scattered blocks ; which will again be.pmseilted 
io fho^ sequel under ditferent forms. . . ^ 
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*529. As I proceeded fiurther,*tho space occupied 
\iy these chalk billsr hitherto very wide, began to 
contract itself; and on the side next the sea^ I. saw 
a considerable extent of lower ground, great part of 
ivhich was in meadows : this' is properly a large 
combcj wherein is formed the small river Bredy, tte 
mouth of which I shall hereafter describe. When I 
began to descend towards Bridport^ I found the 
ckulky eminences more thinly scattered, and at last 
I«came upon lime-stone strata, like those already 
described in ^ the ascent from Weymouth to Dorches- 
ter. The whole country hence in view on the west, 
to a considerable distance, in which is situated the 
town of Bridporty is nothing but a congeries of low 
hills without order. The little river Brity flowing on 
the east of the town, proceeds from a succession of 
vales extending to the north, towai*ds Beaminster ; 
and the Simene^ another small river, arrives from the 
west, through a different success^ion of vales. The 
interval between these two systems of vales is a 
chain of mounts with deep separations between them, 
Bridport htmg situated on the mount nearest to the 
sea: beyond this, the two rivers unite, and thence 
continue their course, under the name of Brit, 
through a large vale, which terminates at the sea, at 
^ distance of two miles. 

« 

530. Arriving early at Bridport, 1 went first to 
call on Mr. Fawcett, a clergyman of that town, to 
whom 1 had a recommendation from Mr. GUndjele, 
Chaplain^ to tbe Hanoverian Legion ; he ansiwer ed 

F ^ very 



very bbligingly the tttrbus inquiries \^}ach I made 9^ 
him ; and having obtained from bim information 
With regard to the road to be taken in following the 
Brit to Brldport harbour^ where it ialls into the 
sea, I ^t out on foot on this first course of observa^^ 
tions, 

531. On quitting the town, I crossed the Simeney 
vci order to follow the foot of the western hills, which 
turning eastward at their extremity towards the sea^ 
form one of the sides of the harbour. Near JBr/rf^ 
po7^ty advantage has been taken of the breadth of 
the foot of the hills to keep up in two places tlie 
course of tliis little stream, that it, may fall on the 
wheels of some mills; but below these, after it has 
joined the Brity they wind together through a great 
extent of meadows, %vhere the difference of the soils 
is clearly shewn by that of the herbage : on the 
^r/g7V2a/^//, descending to the level of the sea with 
a slope almost insfenfeible, the meadows are very rich ; 
but it is succeeded by- a'horizontal soil, which has 
filled up an original guiph ; on this tl>e herbage is of 
a different and very irifei*ibr kind ; and at its extremity 
towards the sea, the waves have at laut raised a bcitch ; 
io that to preserve a port here has been a work of 
great labour : it has been necessaiy for this purpose^ 
to dig a large basin within" fee beachy raising a dike 
on ita opposite side ^^(owards the meadows, to secure 
them against the bigb tides, which o#ierwise would 
still inundate the whole space ; and ^ JSr/V, which 
has pi^(9;^ged its course throi^ these meac^w^ 
& dbcharges 
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diisetmrges itself at low water into the bas^ by a 
sluice. This basin conununicates with the 6ea by 
a channel which is cut for the ships across the 
beach) and has its sides secured by strong planks and 
piles. 

532. This channel recjuires to be constantly kept 
open, even to a certain distance in the sea ; for the 
waves aiid the tides are continually tending to fill it 
up, as may be easily comprehended by their opera- 
tions on the exterior strand, to which I went, &long 
the western bank of the channel ; the tide was out, 
and within the channel on this side I saw the gravel 
accumulated even above the level of the water, no 
passage being left for ships but on the opposite side* 
I found the beach here very curious, it being, as it 
were, the last shade of the Chesil bardc; for the strand 
itself is composed of a coarse sand of various 
colours, appearing to consist of minute fragments of 
^Uices of the kind above described near Ahbotsbury^ 
Theliist lamings of |he waves, at that time very 
smdl, in gUdmg, at different levels, proportionally as 
the tide retreated, over this strand, of which the decli-» 
vity is inconsiderable, had, in a manner, sifted the 
sand, driving before them the largest masses. In 
the beachj formed by the larger waves at high water> 
the gravel, smaller in general than that of the Chesil 
iank near Abbotsburyj was of the same nature, with 
only a few masses among it of a larger size. On th/s 
strand near this, I saw some ridges of the gravel ; in 
tbe upper ones, it resembled peas or lentils, becom* 

F j2 ing 
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ing gradually smaller m tbe lower ooes, and m tbe 
ridge still reached by tbe laminae of tbe waves, it iva» 
not larger tbim bemp-seed ; the sand itself being Uke 
tumip^or poppy-seed : in tbe sequel will appear the 
connexion between these circumstances and tbe 
Chcsil bank^ which commences at a small distance on 
feeeast 

-" 553. The congeries of the mounts which divide 
hitb imall vales the space, low in comparison with 
ttib high hiHs, wherein stands the town of Bridport^ 
extends along the foot of these hills. The mounts 
on the east under the chalk' hills, are composed, to 
a certain height, of the strata of Ume'sione already 
mentioned : on the opposite side, and along the coast 
where, these low bills are cut isto cliffs, their strata 
are of a different. natui^, as will successively appear. 
I followed that day for a considerable way the d^ 
to the west of the harbour, presenting the secjtion of 
strata of a yellowish stone marly which, being un- 
equally hard, and deeply excavated in the softer 
parts by the atmospheric actions, gives to the cliffs a 
truly grotesque appearance. Large masses. of these^ 
stratahsL^Q fallen down on the strand, where their 
diflferences may be distinguished by various charac-r 
teray^ and. chiefly by those of the marine bodies con-'' 
tained in them. I saw some masses which enclosedf 
large bival vesy r (^/r<^, pectines, chama: ; in others i 
found only small shells, of several species;; and ther^ 
was a third sort containiug abundalice ai belemnitts^ 
These strata we deeply iociined^ rising towards tb^ 

sea J 
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tea ; the^ ha^ also a lateral inclination', so that the 
lowest pass successively beneath the strand ; and this 
is repeatedly the case with the same strata ; for, after 
a fracture, they appear again at a higher level, and 
even t\'ith differences in their inclination, according 
4o the breadth of the fracture. 

■ 

534. Continuing to foUow the straad, I suddenly 
|)erceived a great change in the cliffy little indicated 
by the inflexion of its sumcmt. The sirata were no 
longer of the same species as in the preceding part, 
with respect either to their nature or their colour : 
instead of the yellowish stony strata, I now found 
*oft strata of bluish marl^ intermixed with hard ones 
of the same hue ; a frequent symptom, no less than 
the differemce of inclination, of the great catastrophes 
whereby, On the borders of the new cmtiMntt, the 
subsidekce which produced the present bed of the seft 
was accompanied. Here also I found on the.stmad 
many masses fallen from tbe different strata of the 
iatter cliffs^ on looking in these for marine bodiesi 
I could not find any in the soft masses ; but in the 
hard strata there were ^antities of small bivalves 
of vario'us species; without doubt these shells, pre- 
so-ved i;:! the latter by petrifaction, had been con- 
sumed in the former ; a case very frequently occur- 
ring. Among the hard masses, there were some con- 
taining many bodies, which, at the first glance, I 
took for echinites ; but, on a nearer inspection, I 
found them to be fungites. These cliffs are still 
{rumblingdowD, bepausc, notwithstanding the breadth 

of 
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6f the strand, the waves of the high tides attack thc^ir 
foot, diluting and dispersing all the soft or solub^^ 
masses, which are afterwards carried by the currents 
into the neighbouring coves ; so that the materials 
falling from the cliffs cannot yet form slopes against 
them, and acquire a grassy covering. But the strand 
will continue to gain in height by the accumulation 
of the remains of these masses, with the gravel and 
aand brought up by the waves from the bottom kiS 
the sea ; and the masses which shall continue to 
£gLll, will then rise against the cliffs, and secure them 
against fiuther demolition* 

. 555. Going back to Bridport harbour^ I thence 
returned to the town, where I triived at six o'clock. 
IspenttfaeeveningatMr. Fawcett's house, where I 
met an agreeable party, from whom, before I retired, 
r obtained sufficient inftjrmation with respect to the 
farther observations which I intended to make, I 
destined the following day to the purpose of observing 
the eastern coast, passing over the hills on its border, 
and thence descending towards the strand, where 
the Ch^sil bank begins. With this view, I wished 
to hire an one-horse chaise ; but Mr. Fawcett having 
been so. good as to send bis servant, to inquire for 
one, without success, I determined, to make the e:^ 
€ursioi>onfoot. 

Sept. 4th. I set out from Bridport at nine in the 
morning, and crossing the vale, J followed the foot 
of the eastern hills as far as the part where I was to 

pasi 
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pass over them to the village of' Burton Bradstock^ 
At the distance of three miles. 1 he slope of these 
hills (as is the case witli most others of the same kind 
consisting of ^tony strata) is divided into terraces 
Successively lower than each other, produced by 
the subsidence of the separated masses down to the 
jioint where, itrriving at the lowest level, it has left 
ihe vacancy constituting the vale. On these slopes, 
is I have already often remarked, are commonly seen 
sections of the stratu^ above the masses which hava 
thus sunk gradually more and more to the lowest 
point. The strata on tliis hill are very different from 
those described as forming the cliffs on the coast; 
they are of a hard li^ne-stone^ which is broken for 
gravelling tiie roads, and I found in it the same 
ithells as in the clifTs bordering one side of the back'- 
water at IVeymouth ; these were chiefly small ehamte^ 
with only the nucleus remaining, and small smooth 
$fmnii^^ with tlie shell preserved. 

536, Following the foot of the hills in a direetiod 
towards the sea, I came to the lower end of a combe^ 
Which I ascended, and thus readied the upper part 
of a branch of these hills ; then descending again 
towards Burton^ I saw that village situated at the 
bottom of a wide vale, whence issues the small river 
Bredy. The hilLs being nearer each other in the 
part where the village stands, advantage has been 
taken of that cireumstance to raise by a dam jthe level 
of the river, and procure a fall for mills. Beyond 
thiS| ia its counu^ towards the sea, it passes throu^ 

meadows^ 
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meadows, formed, like those of the decoy near Ah* 
iotsburj/y in a part where a small gulph has beea 
filled up, and a beach since raised in its front. 
Here, properly speaking, the Chesil bank begins : it 
is not so high in this part as at Abbotsburj/j becajise 
the gravel is so small, that the wind easily carries it 
away, and sprinkles it over the meadows within. 
This gravel is too loose to impede the course of tbct 
Bredy, which has cut a passage through 4t, iifteea 
feet in depth from the top of the bank. The inter-* 
section has many windings ; and as the tides formerly 
entfered it, and spread themselves over the inner 
grounds, it then shifted very frequently; Meanwhile 
the ground within was raised by the sediments of the 
tides and the land waters, together with the gravel 
carried thither by the winds, and was converted into 
good meadows, which it became an essential object to 
guard against the spring tides. The interior opening 
of the passage has been therefore secured by a wall ; 
and there is a sluice, which is kept shut when thQ 
tides are the highest* 

537- It is necessary that the land-waters should 
"be thus carried off from this space, because, as it is 
confined between two ridges of hills, they cannotv 
like those farther to the eastward, run along on the 
inner side of the Chesil bank^ to. discharge themselves 
into an aestuary. These two ridges of hills, one 09 
the west, which I had crossed in coming from Brid^ 
porty and the other far to the east, descend from tlie 
foot of the chalk hills, and are both composed ..qf 
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ii0ie stone stratCy to within a certain distance of their 
extremity ; but they do not terminate with the same 
strata at the sea. I shall describe hereafter the ex- 
tremity of the ridge which ends on one of the sides 
of ^Bridpart harbour^ where it is composed of 
yellowish stont-marl; while the extremity of the 
eastern ridge, to which I came in following the 
strand on the outer side of the bank of gravel, consists 
Qf strata of bluish soft marL 

538. This is Burton cliffy the point cppsidered as 
the limit of the Chesil bank ; because here it ceases to 
be insulated, and is united with this cliff, its length 
from Portland island hither being fifteen miles. But 
we have seen that it is again insulated to the west of 
this cape, and continues so to the cape which projects 
on the east of Bridport harbour; and the gravel of 
the beach formed before that harbour still partakes 
of the same nature^ and is there at last reduced ta 
coarse ^sand. 

539. Burton cliff \s high in the middle, and slopet^ 
tbwnwards on both sides, but more insensibly on the 
eastern: it is still crumbling down, because the 
masses of marl which fall from it on the porous i^ase 
of the ChesU bank aretherc diluted by the rains, and 
filtrate through the gravel to the sea. This is a re« 
auurkable circumstance in relation to the age of our' 
continents ; for I think I have sufficiently shewn at 
the beginning of this volume, and it will, in the sequel^ 
itiU more clearly appear, that the notion of partial 

, ' eleva- 
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elevations of the coasts at different periodd is an jAh 
solute cbhnaera. This cliff was exposed to the at« 
tacks of the wares^ from ttie birth of the eontinents^ 
till the formation of the Chesil banky by which it is 
now secured as^inst that cause of destruction: bat 
its degradation is still produced by the rains and the 
springs. Now the whole result of these operations^ 
from the period of their commencement, is, that the 
bank has become at this point a little wider, because 
the winds and the waves cannot drive the gravel be- 
yond the cUftl 

• \ 

540. The masses of the marlif strata, which have 
subsided, may be seen to form here the base of the 
Ckesil bank : these strata, descending towards the 
east, pass under the gravel, their lower part being 
covered with it* Their slope having little rapidity, I 
ascended by it to the t^op of the promontory ; and 
this, when I had arrived at a certain distance from 
the sea, I found to be composed of the same ^ifro/n 
of iimC'Stotie as that over which I had passed in 
Coming from Bridpert. Hence, at a great dtstttce 
to the east, I saw Abbotshury castle, standing on luie 
of the mounts belon^ng to the chain of hills men- 
tioned in my preceding excursion. The interval 
between those, and the hills ou which I now stood> 
was occupied, in the part most distant from the sea» 
by an amphitheab*e of other hills, rising up to tke 
imminences of chalk ; the waters of the latter hills be- 
ing prevented by the Chesil bank from reachmg the 
fiefi> and forming, on its inner side^ tlie small streMi» 

which^ 
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which, passing between it and St. Catherines mounts 
enters the asstiMary, and is thus carried into the bay 
on the east. I continued to ascend tlie ridge of hills 
terminated by Burton cliff] to the point where it 
joins the hills parallel to the coast, descending also iti 
fin amphitheatre towards the head of the filled up 
gulph, in front of which begins the ChcsH bank : be- 
hind these, and between them and the eminences of 
chalky lies the large vale, whence the Bredy issues^ 
These hills at the head of the small gulph have been 
also formed into te^^raccs^ one below another, by sub- 
sidences successively greater down to the level of the 
sea : . in the sections of these strata above the ter- 
races, I saw several quarries of the ii?/ie-stone» 

541. I descended hence to Burton; and after 
Mving rested myself at this village, I followed th^ 
foot of the hills on the western side of the Bredy to 
their extremity, m ith which is united that of the part 
of the Ckesil bank separated from the rest by Burton 
tliff. , I crossed this bank, and went down to the 
strand, which tliare descends under the water with a 
very gentle slope. The tide being out, the strand 
extended itself to Bridport harbour , along the foot 
of the cliffs terminating this promontory. The last 
lamince pf the waves, then small, were playing oa 
this strand ; and it was very amusing to see these 
drive before them the minute gravel, variegated with 
80 many line colours, and leave it, as they retired, in 
ridges, little larger than cords. Passing under the 
cliffy X found it yery different from that of Burton^ 

and 
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and also from the other, on the west of the harbour, 
which I had observed the day before ; lliis, indeed, i§ 
formed, like the latter, of the section of strata of 
yellowish stone-marl ; but here they are homogene- 
ous ; so that erosion has not produced in them those 
grotesque forms, which distinguish the strata of the 
western cliflfe. 

542. The beach, formed of the same small gravel, 
is much raised against the foot of the cliffy excepting 
at oi>e point, where, as I have elsewhere mentioned, 
the strata which have sunk towards the sea have re- 
mained at the level of its surface ; and where the 
waves, rolling over this hard bottom, do not permit the 
gi-avel to lie on it. I ascended this beach in various 
parts, to observe, as well the cliff itself, as the masses 
fallen from it, examining whether its strata contained 
any marine bodies ; I found none, but a single coniu, 
Ammonis; whence again appear;^ the difference be- 
tween these sti^ata and those of the western cliffs. 
There is an inflection in the, summit of this clifli ao 
companied with a fracture fram top to bottom, on 
the two sides on which the strata do not correspond, 
and are even very different. By this way I arrrived 
at Bridport harbour, and thence returned to tlie 
town, which 1 reached at seven lA the evening. 

• . 543. I had formed a design to take advantage of 
my fi^quent residences ^iWeymouthy by visiting the 
'whole coast of Dorsetshire and tlie adjacent country, 
tmd observing tliere the courses and mouths of all the 
* rivers. 
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rherv. ^he object of my present journey wac tht 
western coast of this county, extending as far as 
Lpme RegiSj between which place and Bridport the 
river Char falls into the sea, near the small towa 
tfaence taking the nanoe of Charmouth ; whither I 
purposed to go the following day. 

9 

Sept. 6th. I set out from Bridport at eight io (ht 
morning, in one of the public coaches, fdr Charmouth^ 
at the distance of six or seven miles. : The road from 
the. former town rises obliquely over'ihe stlope of the 
hills, in a direction towards the sea, but with fre.^ 
quent descents^ as it crosses combes opening into the 
yale of Bridport : nor does it become more even, 
wheii it has reached the top of the hills, along which' 
it passes at a small distance from the sea; tor there 
also many combes are to be crossed, all terminating 
above the cUffs on the coast, and one of them being 
very wide. These hills, not placed inaoy order, are 
either covered with grass, or cultivated, so that their 
^toni/ strata do not appear ; their surface consists of 
a deep loose soil, showing strata ct sand, ivherevei* it 
is cut down to lessen the declivities of the road; ti^e 
upper part being almost entirely pomposed of fragr 
ments 6iJUnt : these, however, differ sensibly on dif-* 
ferent hills, as might be seen by the gravel -laid in heaps 
along the side of the r6ad for tiie purpose of mending 
it; within a certain space^ theMfliuts in these lieaps^ 
where they were broken;: had a yeliowisb tiog^ and 
were mixed with earth of the-saste colour ; but faiv 
theron^.ihe fragments^ v^hitrk'wvelaogtevti'^^ 
<:'- together 
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together with the cArth about them. At some 
distance, Isa\v, at different heights, tlie excavations 
whence both these kinds of gravel were taken. 

• 544. Frcm the last ridge of these eminences on 
the Charmouth side^ there is a view of a spacious 
and beautiful vale, whence proceeds the small river 
CA^r. This low space is of the nature of many 
others which I shall have occasion to describe ; seen 
from a height, they appear to be only plains slightly 
undulated % while, as we descend gradually towards 
them, mounts rise to our view, irregularly dispersed, 
«nd separated by small vales. These vumnti^ are 
masses of the fractured and sunken strata remaining 
above the level of the rest, as Is shown in all these 
cases by many signs ; and here in particular, by the 
dftrumstance, that these mounts and the vales between 
them are covered with the same strata of sand and 
gravel which are found on the eminences and tlieir 
slopes. 

' 545. The coast here forms part of a bay, bound- 
ed on one side by the cape to the west oi Bridpcrt 
harbour y and on the ether by that of Lymt^ I went 
-down immediately to this coast, ibllowing the left 
side of the Chary through mendows fonned on the 
new grounds filling up a small .^///?^, wliich existed 
originally between the extremity of the hills just dc* 
scribed, and those rising to the westward, and border*^ 
ing the coast as far as Lyme. Some Judgment may 
here be formed of this rivn Char^ issumg from tl^ 

large 
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bflge iffJe <jf wfilch . I have ju»t noir Hfioketi, ud 
gimng its name to-^e town of Charmmth : wiien I 
came to tlie beackj composed of siliceous gravel, aad. 
here bordering the meadows, I vvas to cross the 
stream, in order to proceed under the cliffs on tiie 
western side ; and this I did almost dry sbod, on the 
gravel through which it passes to the sea. 

^46. As it was low water, there was a wide strand 
uncovered below the cliffs^ which extend as &r as 
Lyme^ at the distance of two miles ; and along this 
strand I proceeded^ These clif& are the section of 
tlie strata forming, towards the sea, the lower part of 
the side of a ridge of hills, advancing from the wes|^ 
and teraiiuating at the small filled up gulph already 
Qsentioned. This ridge is almost as much elevated- 
ubovQt the lower part of the wide vale of the Char 
OQ ont» side, as it is above the sea on the other ; the 
town of Charmouth being built on a very rapid slope, 
turning toward the vale, at the extremity of this high 
ridgCi 

547. The above cliffs begin with the section of 
strata alternately soft and hard. The soft strata 
produce little effervescence with aqua fortis; the 
hard make considerably more, their consolidatioti 
having been effected by a calcareous substance. In 
the latter, there are cornua Ammonisy some of which 
lure of considerable size ; and many, not having been 
filled with the substance of the stratum, are lined in« 
ternally with sparry crystallizations, ofteu cpyere4 

with 
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with pyrites ; as is discovered in their fraetui^s. Or 
MThen they arc sawn across their concanierationfti . 
There are people who watch the criimbling down of 
the cliffs in winter, and search among the fallen ma"-' 
terials for the fossils contained in them, and especially* 
for these cornua AmmoniSf which make a very oma^* 
mental appearance in collections. In the soft strata 
there are concretions, in the same manner as there 
Bxejlints-in chalk ; both being parts of the stratunif 
transformed into hard masses by a substance, which, 
having been retarded in its circulation by some ex-* 
traneous body lying in its way, had there combined 
itself with the substance of the stratum. In the* 
JtintSy these extraneous bodies are often distinguish-' 
able, and are very commonly marine shells. The 
nucleus of the concretions in the soft strata of which I 
am speaking is frequently a cornu Ammoms. These 
concretions, lenticular in their form, falling from the 
cliff's when parts of them crumble down, are found' 
on the strand, where they continue fdr some time to 
jesist decomposition : with aqua fortis, they produce 
considerably more effervescence than the soft matter 
of the stratum ; a proof that they have been indurated 
by the combination of calcareous particles with tHo^ 
of th6 clay. The shell is sometimes perceived at one 
edge of these masses, which, if then split by a bl'otv 
with a hammer on the opposite edge, will on ond 
side retain the cor/m Avimonis^, and on the other itS 
impressfon. Often likewise,- when nothing appear* 
externally on thesfelenticulArma^s^s, 0(??';«w« Amrkmii 
Itreibundiathem, if4hey are spjit i(i the sam^^ai>? 

ner* 
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tier. Few of these shells contain the matter of ihti 
Stratum beyond their first compartment j the rest i$ 
filled with spar, and lined with pyrates, 

548. One of the hard strata towards the top' of 
Ihe cliflF has a very singular aspect; and might be 
taken for trunks of trees lying along : such pieces of 
it as are found on the strand seem as if covered with 
bark, and fulls of knots j but some concretions under 
other forms are similar to these in their exterior ap- 
pearance. This surface, so much resembling bark, 
is, like the criist of ihe flinty the transition of the sub^ 
Stance from the soft to the solid state ; as is shown^ 
iu both cases, by acids, which, in the flint, attack thel. 
crust to a certain depth, but, in the above concre-^ 
tions, they spare the surface, though they attack th^. 
inner part. All these concretions, in the course of 
time, suffer decomposition on the strand ; so that the' 
formation of a permanent beach proceeding very 
slowly, as at Harwich^ (§. 462.) the cliffs still con- 
tinue to crumble down. 

549. After a certain space, havmg passed iti front 
of a fracture in the cliff where the strata are in great 
disorder, I observed them beyond that point to 
change their nature, and I no longer perceived 
among them the stratum, in which the large con- 
cretions have the form of trunks of trees. I 
found these new strata regularly parallel, hard and 
soft alternately, but sloping down westwards; so 
that as I went along under their foot in that direction, 

G I saw 
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I saw them pass successively beneath the strand. 
The point where this change occurs is still at some 
distance from the cape, which terminates the bay on 
the west ; and I could judge tliat the latter had been 
left thus projecting, in the catastrophe whereby the 
cliff's were produced : foi' the shore, there extending 
under the water with very little declivity, is formed 
of the strata which tlien sunk* Having tried them 
with aqua fortis, I found that the hard strata made 
the greatest effervescence* On one of these, 1 saw 
abundance qf white crescent-shaped spots, probably 
the section of some species of bivalve ; but I could 
not detach any part of them from the mass : on ano- 
ther stratum, I perceived impressions of comua Am* 
monisy some of which were eighteen inches in diame- 
ter ; but I found oaly fragments of the nuclei. 

550. The cape advances into the sea a considera- 
ble way, and is longitudinally divided by a combe, 
terminating in the bay. Lyme is situated at tlie bot-' 
torn of this combcj the side of which, therefore, con- 
cealed from me the whole town, only the tower of the 
church appearing above it. When I approached 
this cape, I was struck with the appearance of dis- 
order ill its slope. The strata being softened by some 
springs issuing from this side, are broken into large 
masses ; of these, such as reach the strand, being 
beaten and diluted by the waves at high water, give 
place to those which follow them down the slope; 
and this occasions new crumblings from above. The 
slope having thuSs been formed, in a manner, into^ 

steps^ 
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8tq>S) t ascended it, the weather being dry, in the 
part where it was the lowest, and crossing its top, I 
went down thence into the town, through which flows 
a small rivulet descending from the combe. 

551. I made acquaintance here with one of the 
inhabitants, who knows this coast very well, because he 
visits it, from time to time, in search of fossils, which he 
sells to the strangers who resort hither; Lyme being a 
place much frequented for sea-bathing. At his house 
I saw some find cornua Ammonis^ sawn through the 
middle, and various other marine fossils, proceeding 
from the above cliffs, and other places. I questioned 
him relatively to Ihe side of the hill which was crum- 
bling down ; as it appeared to me that this circum- 
stance exposed to great danger the part of the town 
rising against it within the combe : he told me that 
this was really the case ; and in order to give me a 
just idea of it, he very civilly walked with me that 
way. We ascended by the inner side of the combe, 
to the top of the cliff; and I saw but a very narrow 
space remaining there between the church, which 
stands very little below it towards the town, and the 
side thus crumbling down. My conductor told me 
that he remembered this upper part a great deal 
wider ; that there had even been gardens on it ; and 
that all the ground lost here had detached itself by 
broad sections, which had successively slidden down 
the slope to the bottom. He related to me an ac- 
cident of this kind that had happened in his own sight, 
and had nearly been attended with fatal conse- 

G 2 • quances 
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qucnces to him. Thiere had been for some time < 
longitudinal fissure at some distance from the edge) 
but, as it did not appear to make to any progress, 
nobody apprehended danger from it, and the foot- 
path was beyond it on the cHlf side : one day how- 
ever, as he was walking along that path aloile, he 
felt th^ ground give way under him, and at the 5ame 
time he saw a section of the part which still remained 
firm, rising, as it were, above his level : he had al- 
ready sunk half his own height, w^hen becoming 
aware of his situation, he threw himself with a spring 
ontho upper ground, and ran immediately towards the 
town, whence he brought back with him the first 
persons whom he met* They arrived in time to see 
this mass descending gradually, still entire ; but, on 
a sudden, it broke into pieces, which fell, one over 
another, down the the slope .to the strand. He then 
showed me other fissures, similar to the above, in 
the remaining part ; and told me that if no precau- 
tions were used, it would not, he was convinced, be 
very long, before the church itself would fall : add- 
ing that, in time, it would be followed by elU the 
part of the town which rose on that side. 

552, There might certainly be means of pre- 
venting these accidents. This side of the combe 
should be bored in a direction towards the town, 
in order to meet the springs, and to afford them 
an issue that way, that their waters might no longer 
penetrate the exterior slope. A wall should then be 
built at the foot of this slope, as strong, and high as 
.... • that 
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that of the cobb^ or mole, which forms a secure post 
on the continuation of the cape, at some distance 
from the town. The slope, having its foot secured 
by this wall against the attacks of the waves, would 
then cease to crumble dowi) from above, and its sur- 
face would be rendered solid by the good turf which 
would be fprmed on it. But this could not be done 
without ^. great deal of expanse ; the present genera- 
tion does not believe itself in danger ; and genera- 
tions consider but little the interests of those which 
are to succeed them. It is therefore very probable 
that, in the course of time, the part of the town ex- 
tending up this side of the combe will fall ; but there 
the (Jemolitioji will cease ; sinqe the exterior slope, 
having then a gradual declivity down to the sea, will 
oppose an effectual barrier to its farther progress, 

■ 

553. The bard strata of the long cliff are used at 
Lyme for building stone;* for which they are very 
proper, as they are easily broken into parallelopipedsy 
a foot in thickness, and bear the air extremely well; 
but on the shore they are subject to decomposition ; and 
after their fragments have been for some time ex-» 
posed tP' be alternately covered and abandoned by 
the tide, they produce so good a lime for the purpose 
of building under water, that they are carried a great 
>vay by sea for this use. 

554. As I was desirous to be acquainted with the 
tjiljs. above the, cliffs extending along^ the coast tq 

Qharmoutl\^ 
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Charmouthy I determined to return by that way ; and 
having obtained the necessary directions, I set out 
from Lyme on foot at four o'clock. The turnpike 
toad passes over these - hills ; but it makes a great 
circuit ; and though at a certain point it must be 
joined, there are paths by which the distance may be 
much shortened. I turned into one of these paths 
soon after I had reached the upper part of the town, 
and followed it through some fields sloping down to 
the cliffs on the Lyme side ; but after proceeding 
some way, I came to the part, where, as I have said, 
it is necessary to return to the high road, for the pur- 
pose of crossing a combe rapidly descending towards 
the coast The fracture, which, in passing along 
the strand, I had observed in the cliffy and beyond 
which 1 had seen the strata change, is at the bottom 
of this combe. ^ Now, when viewed from above, the 
combe itself is shown, by the state of its sides to have 
been produced by a fracture, attended with an un- 
equal subsidence of the separated strata. To form 
the road, it has been necessary to make a great ex- 
cavation in the hill at the top of the combe ; where 
a section, forty or fifty feet in height, exhibits strata 
very different from those which appear in the cliffs 
at the foot of these hills : the upper ones are of a 
pure yellowish sand, covered, to the thickness of four 
or five feet, with sand of a different kind": the latter 
being mixed, like the superficial soil of all these hills, 
high and low, with fragments of flint in prodigious 
abundance. This part of the road is guarded by a 

strong 
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strong railing on the side next the ccmbe^ which i% 
quite a precipice. 

555. Beyond this section, on the slope of the hills 
towards the sea, the high road crosses them, and de- 
scends on their opposite side towards Charmouth ; 
but having seen a path over them on the side wtiere' 
I now was, I turned into it, and it led me to the 
brow of the extremity of the hills bordering tlie 
small gulph of the Char. Hence I had a view of all 
the cliffs as far as Bridport harbour^ and of the hills 
above them descending towards the sea, and exhibit- 
ing the same phenomena as those over which I was 
now passing. They are composed of many ten-aces, 
one below another ; and above each of these appear 
sections of the yellowish, and in some places red, 
sandy strata, shoeing the subsidence of the parts 
before them, down to the level of that great subsi- 
dence beneath the present level of the sea, wliich 
produced the cliffs. The form of the ground is the 
same on the slope of the hill whence I viewed this 
extensive prospect. I descended to Channouth by a 
road obliquely cut; and notwithstanding the successive 
subsidences so manifestly shown here, I found the 
surface still covered, down to the bottom, with the 
same kind of flinty gravel. In my descent, I had a 
view of the meadows now occupying the place of the 
small gulph ; and meeting with some country people 
on the road, I question them on this subject: from 
them I learnt, that, in rainy seasons, when the Char 
k swelled, if the sea is at the same time high and 

agitated, 
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figitated, tliese meadows are still subject to inunda^ 
tion ; but that they are continuing to increase in 
lieight by the sediments pf the waters, 

Septf^ 6th' I spent the morning in rambling over 
|;he pountry adjacent to Charmouth. At some disr 
tar^ce froift the lower part of the town, the Char is 
joined by a brook, issuing from a val^ between the 
jiigh hills bprderingthe coast, and the low bills dis- 
persed over the whole of the wide space through 
wMch the river flows. Advantage has been taken of 
a part where the feet of these different hills approach 
each pther, to raise the water of the brook, that it may. 
fall on the wheel of a mill, I crossed this brook, 
and proceeded along a path oyer the nearest of the 
Ipy^ hills ; and after haying walked for about an hour, 
I found rpyself on an eminence higher than any pther 
ivithin a considerable distance around. It would 
be difficult to find a country which afforded more 
agreeable walks. All the paths are through grass 
fields, crossing dales, or obliquely ascending small 
hills ; $0 that the objects, distant as well as near, 'are 
continually changing their aspect. From the top of 
the eminence on which J now stood, I saw branches 
pf the large hills around this lower space advancing 
into it, broken into hillocks ; the whole of this cheerful 
landscape being interspersed witji houses surrpunded 
by trees. 

556. It is thus that, in certain hilly countries, 
almost all the exterqal iparks oi the great catasr 
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^Fophes, which have given to the surface of the earth 
its present form, are obliterated from the eyes of the 
superficial observer ; small asperities have been sof- 
tened by the waters, and vegetation has thrown over 
the whole its uniform veil, which therefore must be. 
pierced, if we wish to know the original state of the 
surface ; but in order to comprehend what may be 
thus laid open to our view in one place^ we n)ust be 
assisted by observations made in others. In this- 
spot, some rivulets, proceeding froip the springs- 
which shew themselves on the sides of the low hills, 
flow in the intervals between the latter, and grwveL 
is found on their beds. Whence does this gravel 
proceed? If, with the view pf discovering the nature 
pf the superficial soil of the hills, the spots where the. 
turf is broken are examined, it will bo seen that they 
arg everywhere covered with the same gravely com- 
posed of fragments of flint, lying on a soil eitheis 
sandy, or, in some places, argil l^^peous ; it is not sur-, 
prising, therefore, that tber^ is gravel on the bed of 
the rivulets. But hqw dpes it happen that this 
gravel is thus fpund in places where it could not, 
have been dissepiinated by any cause now existing on 
the continent ?• — that it even covers in the same man- 
ner all the surrounding high hills, and their slopes 
down to this lower space?— These first circums^iances, 
well considered, lead necessarily to the conclusion, 
that the dissemination of so much fi'mty gravely of 
n'hich even the original source in the chalk does not 
ajipear, must have preceded the retreat of the sea 
from our continents, and must belong to the catas-^ 
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trophes and other effects produced on the bottom of 
the ancient sea. If, after this, the sides of the large 
hills be examined, indications will every where be 
found, in all the abrupt sections remarked in them 
at diflFerent levels, that the parts, now loWj have be- 
come such by subsidence. In particular, I saw on 
the inner side of the hills bordering the sea, over 
which I had passed the preceding day, wide, abrupt, 
and deep clefts, which, not receiving any water in 
this position but tha.t of the drops of rain, cannot 
have been produced by streams since the birth of the 
continents. 

557. Having returned to Charmouth and rested my 
self there. I determined to walk over the ridge of tlie 
large hills in the way back io Bridport^ in order to ob* 
serve their combes more particularly than I had been 
able to do from the coach the day before. As I was 
beginning to ascend this ridge, I overtook a country- 
man, who was driving a cart the same way ; and I 
kept paV:e with him, that I might occasionally question 
him with regard to what I should observe. On the 
slope which rose above the road, I saw some spaces 
iiewlv brought into tilla<ye, where the turf had been 
taken off from a soil of gravel and sand, like that 
of the low hills ; and this turf was laid up in heaps, 
in order to be thrown over the land at the end of a 
certain time. My companion, told me that it was 
some years since this kind of culture had been first 
used ; and that, having proved very advantageous, it 
made farther progress every year, 
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558. Wbcn we were at the height from which, as 
I said before, the space where the Char is formed 
among small hills appears only a plain with some 
inflections, 1 asked the countryman whether that 
tract of land was distinguished by any name : he 
told me that it was called the Vale; that the soil 
of the low parts was very rich, but so soft, that the 
roads were almost impassable in winter, because the 
cart-wheels sunk into it; a character of alluvial 
ground produced by the overflowings of brooks : he 
told me likewise, that, at the extremity of the space 
within our view, this Vale turned round a promontory 
of the hills over which we were passing ; he showed 
me the promontory at a distance, with the village of 
IVhitchurch Canonicorum standing on it; adding 
that, beyond this, the Vale rose between t^e hills, 
nearly to the point whence they began to descend 
towards Bridport. When we came to the village 
oiChidiock, where the countryman was to stop, he 
made me observe that we crossed there a branch of the 
Vale. This is a combe, descending from above with 
very little declivity, and opening sufficiently to- 
wards the bottom to afford a view of the meadows 
of the large space of which I have been speaking. 
A brook, here called Char also, and descending into 
the Fofe, flows through this village ; and from the 
pomt where the latter stands, a large combe begins, and 
descending in a different direction, terminates above 
the tuffs already described on the west of Bi^idport 
harbour ; a small rivulet passes aloiig it, flowing in 
in some parts through meadows. 
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559- I readied Bridport at, three o'clock ; unci 
having rested myself there for a little while after my 
morning's excursions, I took a chaise for my return 
to JVeymoutlu Ascending now the slope beneath 
tl?e eminences of chalky I was better able than before 
to observe the lime-stone strata forming their basis, 
and the successive terraces under their sections mark- 
ing tlic difterent points of \hei\\subsidence towards 
the vale oi Bridport. The c/i«//i3/ fragments, begin- 
ning to coyer the slopes, every where coqceal the 
point of junction bet weep the chalky ^nd the lime-t 
^tonCf on which, in this region, it rests ; but the strata^ 
pf the latter appear again on the slope towards UjH 
fijay in the road to TFcymouthy as they are seen in 
coming down from Dorchester. At the village of 
JVinterborne Abbess begins a combe^ passing by JVi7U 
terborne Steepleton towards Abbot sbury; and another^ 
descepding to Upxvay^ begins at JFint(^rborne St. Marr 
tins. Following the latter, I observed on the road 
many horizontal spaces, extending themselves later 
rally, the course of which is pursued by the spring 
waters, because their passage is barred by ridges of 
small mounts ; and though between brapches of the 
hills of clalky these mounts consist of Ur(ie'Stone.. The 
chalky hills on both sides here descend to Upzcay^ of 
which place I shall have occasion to speak in future ; 
and thence I proceeded to IVey mouthy where I arrive(4, 
at nine in the evening. 

560. The Back-water at Wey mouthy qf which I^ 
|iave already spoken, is a very interesting geological 
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ctsject *; atia as I have frequently observed it] witfa 
all the Circumstances belonging to it, I i^Hall give a 
separate deserip'tion of it, in the same manner as I 
have done with regard to Portland island. In this 
space, originally a gulph, now divided from the sea 
by a slip of land, the small river IFei/ arrives at the 
level of the ocean, aind thus gives its name to /Fey- 
mouth. But, before I proceed to describe theseJ 
parts, I shall quote a passage from Mr. Playfair^ 
p. 368, relative to this general object. " The mouths 
" by which riters on bold rocky coasts discharge 
" their waters into the sea, afford a very striking 
*^ confirmation of the conclusions Concerning the? 
^ general system of xoaste and degradation which 
" have been xirawn above. At these mouths we 
" usually see, not only the bed of the river, but fref- 
". quently a considerable valler/y cut out of the solid 
" rock, while that rock preserves its elevation, and 
" its precipitous aspect, wherever it is not intersected 
'* by a run of water. No cojivulsion that can have 
*^ torn amnder the rocks ; no breach that can have 
^ been made in them, antecedent to the running of 
" the waters, will account for the circumstance of 
" eoery river finding a corresponding openings by 
" which It makes its way to the sea; for that open- 
** ing being so nearly proportional to the magnitude 
" of the rivery and for such breaches 7iever occurring 
" but where streams of water are found." 

561. If this were actually the case ; if the *caUies 
through which ^^re^;;?^ of xcater flow to the sea^ and 
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the mouths by which th^y discharge themi^lves on 
hold rocky coasts were really nearly proportional to 
their magnitude; these would be strong confirma- 
tions of Mr. Play fairs system : but nothing is more 
contrary to facts ; and indeed it was this passage of 
his work, so particularly calculated to produce a 
strong impression on the minds of his ^eadei^, which 
engaged me to undertake these Travels, with the view 
of enabling myself to give detailed descriptions o^ the 
objects presented by Mr. Playfair under ikoA general 
form : he cites, it is true, some particular examples 
on this .coast of England^ in Devonshire and Com^ 
wall; and I shall extract what he says of these when, 
ia the course of my Travels, I shall come to the 
places ; but I shall previously have occasion to de- 
scribe the mouths of many other rivers, not less in- 
teresting than those adduced by him, for the determi^ 
nation of this great point in geology. 



Description of the ancient Gulph at Wetmovth, 
called the Back-water, and of the course of the 
River Wet. 

562w In the great catastrophe which produced the 
present bed of the sea, a mass of the sunken strata re* 
mained at the level of the water, and formed a bar be- 
fore two gulphs, produced by the same catastrophe, with 
verj'^ irregular subsidences of the strata around them. 
This submarine bar, beginning from the foot of the 

hills on the N. E. of fVeymouth, extends before these 

gulphs, 
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l^lphs, separated by the promontory already men- 
tioned over which passes the road to Dorchester. I 
shall describe, in the sequel, the gulph on the N. E., 
whea I shall proceed farther along the coast in that 
direction ; for the present, I shall speak only of the 
3ther, which, at fVeymouthj is called the Back- 
water. 

563. This submarine bar has produced on a small 
scale, within a space of two miles, especially on the 
N. E. of which I am not at present speaking, a pheno- 
menon of the same kind as the Chesil bank ; the waves 
have raised the gravel on it to such a height as en- 
drely to separate both these gulphs from the sea, 
(vhich being shallow in front of the Back-water^ this 
slipof land has been here much widened ; all the gravel 
liaving been carried to its upper part by the waves, 
they have left on the side next the sea a stmnd com- 
posed of sand nearly pure, extending under the water 
ivith little declivity, and becoming very broad when 
the tide is out : hence it is that Weynu)uth is so much 
frequented for sea-bathing ; because, besides that it 
is always easy, with a horse, to draw the bathing- 
machines as far into the sea as is necessary, this 
strand affords a very agreeable ride or walk for those 
to whom the sea air is salutary, 

564. It is on this part of the beach that the small 
town of Melcomb Regis is built ; and by the wells 
made there, the base on which this beach has been 
formed is known. Those who sink these wells, first 
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dig tlircJugh the gravel and sand accumulated i>y tli< 
waves ; and immediately below these, they come tof 
the same soil that covers the hills and the promontory 
beween the two gulphs ; namely, sand of a different 
kind, mixed witli gravel 2 in this is found the J^resh 
water descending from the hills, and retained by tlie 
continuation of the argillaceous strata, which appear 
in the promontory below those of /i;we-5^0we, and which 
I shall soon more particularly describe. This is the 
same indication of the prolongation of the continental 
soil beneath the waters of the sea, as was found ini 
sinking a well at Amstej^dam, (described in my first 
geological work;) where, after digging through a great 
thickness of new ground, composed of sea sand, and 
the sediments of . land- waters, the o?iginal bottom 
was reached, consisting of the same sand with the 
surrounding hills ; and there was found fresh-xvater^ 
following the sandy strata. 

665. At JVey mouth, the tides ascend into the 
enclosed space through the channel in which the port 
lies; and before they can return by this narrow passage, 
the greatest part of their mud is deposited w ithin, es- 
pecially when the sea is agitated without ; and, from 
the same cause, the sediments of the land-waters 
have also been mostly detained here. By these 
means, this original gulph is already so far filled up/ 
that, as soon as the tide begins to retreat, islands 
covered with plants appear in it ; and at low watery 
the whole space is dry, except the course of the Wey^ 
aad of some rivulets which here join it The firsts 
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ye&r that I was at JVeymouth^ a project has been 
forraed of excluding the sea entirely from this space, 
by opposing a dike to the return of the tides, with a 
sluice to let the land-waters run off during the ebb : 
this would have produced a great extent of good mea- 
dow-land } but the execution of the project was pre- 
vented by persons better informed on the subject of 
ports ; the narrow channel of this port absolutely 
requiring the return of a great body of water, in 
order to carry away the mud deposited in it by the 
ascending tides. 

% 

666. Nevertheless this space will be entirely 
filled up at last : for that which happens in all 
iBstuaries^ whatever be their breadth, is evidently 
here taking place ; I mean that the sediments of the 
waters, as well of the sea as of the land, are the most 
rapidly accumulated at the most remote extremity ; 
because, when the tide retreats, the water, in that 
part, only sinks, without having any current which 
can enable it to carry th^m along with it Thus in 
the Back-watery at the point where the fVey enters, 
a great extent of meadow-land has been formed, and 
is still increasing. This is a great proof that the sea 
has not excavated the gulph^ which it is thus tending, 
on the contrary, to fill up. The same proof exists 
m all gulphs, without any exception, to my know- 
ledge, though I have observed a great number ; and 
in most of them are found at the same time indica- 
tions of the real cause of their production, namely, 
greater subsidences in the adjacent parts of the coasts, 
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maftifested by the state of the strain on their borders 
If I had made every where tliese detailed observa- 
tions) they would have wearied my readers, and 
taken up too much of my time ; but my different re^ 
didences at IVeymouth havii^ afforded ' me the op- 
portunity of making them around this ancient gulph^ 
they may here serve as an example with respect to 
phenomena of the same kind on all coasts. 

567. The promontory of the hills descending to* 
w^rds the slip of land occupied by MekcmB RegU 
is abruptly cut down on the side of the back-water ; 
and with this part I shall begin my description of the 
circumferences of the last: it may be walked around 
at low water, except in the same places where there 
are strewns. I have visited its various parts at dif- 
ferent times, but I shall here give an account of the 
complete circuit 

568. On entering this space by the side of the 
above promontory, a large cliff first presents itself, 
exhibiting the sections of the argillaceous strata; 
the ^ore below it being formed of the same strata^ 
containing large grypkitesy and those concretions of 
a spheroidal form, which I have elsewhere described. 
Here again I tried these concretions with aqua fortis, 
in the stratum itself; on the conditions a great 
effervescence was produced, but none in the matter 
of the stratum aroupd them.. This cliff is succeeded 
by the lower part of the combe^ beyond which the 
strata of a higher cliff show already some difference; 
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but a still greater appears after passing the bottom of 
another cornbe^ at the point where the cliffs turn to 
encompass the head of the gulph. In this part the 
first cliffs, becoming gradually lower are composed of 
the same kind of argillaceous strata ; but, instead of 
the large gryphitesy they contain an immense quan- 
tity of small ones of a different species, such as I have 
already described, §. 516, but on the top of the hills 
near Fleet. Now at the low point of which I am at 
present speaking, as well as on those hills, the lime^ 
stone strata succeed the argillaceous y without any 
change of level ; for, as I followed this shore, after 
I had passed before an inflexion of the soil crossing 
the whole promontory to the opposite gulph, I found 
also the same lime-stojie strata containing large cardia 
as I have described on the top of these hills. Here 
then we see an evident sign of subsidence ; since the 
latter of these strata so well characterized, which, 
on tlie hills, cover in various places the argillaceous 
strata^ are here by their side at the level of the sea, 
and even form its bottom in the gulph, w here I saw 
them at low water, when I found abundance of 
nuclei of those large cardia on them as well as in the 
cliffy which was very low. We find, therefore, down 
to this level, the lowest of the continent, the effects 
of the angular motions of the strata during their sub- 
sidence, and the disorder resulting from those motions 
at all levels ; and this serves us as a guide even 
beneath the waters of the sea, and leads us to com- 
prehend on what base rests that abundance of sand, 
which, as I have explained in former works, and par- 
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ticularly in the Eleweniary Treathe^ §. 2721 was the 
last of the precipitations produced in the primordial 
liquid. The hill above the latter cliff is composed 
of the same thin lime stone strata which 1 have de- 
scribed at the top of the higher hills, containing 
nuclei of small chamce and anomia with their 
bliellsw 

569' After passing the vilfcige of Radipole, where 
the rivev JVey enters the gulph, and crossing over to 
the side opposite to Melcomb Regis, all the hills 
n hich form this turn have their upper part covered 
with fragments of the thin strata oi lime-stone , while 
their foot at the level of the shore exhibits the 
. stratum containing the large cardia. Then, beyond 
another combe, always a sign of rupture and subsi- 
dence in the strata, a great change appears. The 
bottom of this combcy into which the tides at firsi 
entered, has been filled up sufficiently to be covered 
with grass ; and when I crossed it, a dike had been 
begun to enclose it, and prevent the return of the 
tides, with a sluice for the passage of a rivulet at low 
water. Now the opposite side of this combe consists 
<)f argiUaceous strata, which likewise forn* the shore, 
and in which the large grypkites are found. 

570. At the extremity of tliis low hill, the gulph, 
hvvQ turning towards the port of JVeymotith, has for 
-ome time liad a large space separated from it by a 
fiike with a sluice. This space is covered with very 
good meadows ; and tlic dike is in no danger from 
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iSie attacks of the exterior water, being protected Uy 
fore-lands J as, in Hoist ein^ the new lands are calleci 
whieh <:Qntinue to fornci beyond the dikes. This dike 
Jeads to the foot of the hills bordering the port ot 
fVeifinouthf whence a bridge crosses over to the slip 
jof l^nd on which stands Melcomb Regis, 

571-1 have now to speak of the nvevJVey, which, 
AS I have said, enters the gujph at the point where 
the village of Radipole is situated. There a valley 
opens, worthy the attention of Mr. Play fair ; who 
may judge whetlier it is conformable with the idea 
expressed in the passage last cited. This opening, 
which was the mouth of the river to the sea before the 
gulph was separated from the latter by the slip of 
Jand of Melcomb Regis^ is in an intersection of tl^e 
hills pi Ume-stom bordering this part of the gglph ; 
And the valley wherein the river flows extends itself 
above; let us thpn examine whether this valley and 
its opening are nearly proportional tq the magnitude 
of the river ; a point of which \i will be easy ^o 
Judge from the following description, 

57S. At Radipole J within the opening by which 
Jhe JVey issues forth between the feet of the hills, 
here approaching each other, the lime-stone strata au^ 
abruptly cut off; so that the river would form a 
natural cascade, were it not that advantage has been 
taken of this circumstance to make it fall on the wheel 
of a ffnlh Above this opening, the hills on both 
f idp?, ^l\ being intersected with combes, retire back to 
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a considerable distance, and in this manner enconit 
pass a large horizontal space, covered with meadows 
on an alluvial soil. The river has preserved for 
itself a channel in this new soil, which is $een on its 
sides ; at the extremity nearest the gulph, the stream, 
when of its common size, flows about two feet below 
the level of the surfi^ce ; but, in advancing up the 
"vallei/, which is about four miles in length, this depth 
is found proportionally to increase : now in the whole 
jspace there are few parts where the channel of the 
river may not be leaped over. 

573. Besides this natural channel of the /Fey, aq 
artificial one has been made, by which a part of it 
is led along the foot of the hills on its left bank, for 
the purpose of watering the meadows in times of 
drought : in observing the sides of this channel, it is 
seen to have been cut through the rubbish of the 
lime-stone which covers the higher slopes. The hills 
themselves furnish very little water, except in rainy 
seasons ; there are only a few springs in the sides of 
their combes^ and the waters of these are led to the 
river by small channels cut through the meadows ; 
but many of them are dried up in summer, though 
during great rains, or when the snow is melting, 
these meadows are overflowed, and additions ar^, 
made to the height of their soil by tlie fresh sedin^ents 
deposited on it. ^ 



574. The slope of this wide valley is so inconsi*' 
derable, that art has been necessary to make the.. 
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liver of ajiy use for mills ; there is one in the village 
of Nottington^ to which the water is brought from a 
great distance ix^ a can^ cut almost horizontally 
a]ong the foot of the hills, in order to produce a falK 
Farther on in the "palleyj there is another mill of the 
same kind, on the right bank. Towards Brodeway^ 
a village beyond this on the left bank, the hills on 
that side rise and acquire gi'eater breadth, and a 
brook descends from them which turns another mill. 
The valley then contracts itself, till at last it termi- 
nates at Upway in a perfect cul de sac, being at tliis 
end encompassed with eminences. It is here that 
the river IVey has its origin ; it issues from the foot 
of the hills, of which, as we have seen above, the 
bases consist of strata of lime-stone^ and the summits! 
of chalk. The two first branches of this river come 
out near each other, from the bottom of a slope of 
rubbish, where their issues are secured by brick- work: 
a little way below this, other similar springs arrive 
laterally to join these ; and their waters are collected 
in an artificial reservoir, whence they fall on a mill- 
wheel. 

575. I have now described the whole space through 
which the river IVey flows, from its source, till it 
arrives at TVeymouth. I have entered into all these 
details, because this is a place very much firequented, 
and one that comprizes, on a small scale, almost all 
the phenomena observed on the course of the largest 
rherSy from their origin to their mouth ; as will ap- 
pear from my descriptions, though less circumstan- 
tialj of a great many other rivers, which discharge 
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themselves on this southern coast pf England. I 
shall now resume the account of my travels, begin- 
nmg with the other ancient gijlph, already mentioned, 
on the Weymouth coast , 



Excursion on th^ Coa^t mar Wf ymouth to the 

East* 

Oct. S,d. 1804. Setting out from JVeymouth at 
eight in the morning, I went first under the extremity 
of the promontory, over which lies the road to Dor- 
chester. Peyond this cape, begins tlie part of the 
beach mentioned above as the most nearly resembling 
the Chesil banh, it being broad and high, composed 
of loose siliceous gravel, and rising as much above 
the lands enclosed by it, as above the sea at middle 
tide; from hence, this beach is extended a niile 
farther to Stratqn pQint, where the coast turns to- 
w^ards the east, following the direction of the hills 
v^hich on this side border the ancient gulph now 
filled up. 

576. No stream arrives within this space, which 
receives only the waters of some springs, and the 
rain-waters immediately falling here ^nd on th^ 
surrounding slopes ; these waters continuing to raise 
the horizontal soil by their sediments. This space is 
covered with grass throughout ; but no good meadows 
are as yet formed on it, except round the foot pf the 
hills ; the middle part is still marshy^ because the 
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eAfihy particles, washed down from the lulls by th^i' 
rains, are mostly deposited before their wetter arrives 
so far : I saw cattle, however, grazing in this space; 
but I do not suppose that they remain here during 
the winter season. The waters have preserved for 
themselves two channels across th^ beach, one to- 
\yards its middle, the other nesLt Straton poifit ; these 
are scpured by brick-work, q.nd have sluices, which 
are kept shut wji^n the sei*. is very high. All the 
extremities of the branches of the hills here termina- 
ting were cliffs, at the time when the gulph was first 
occupied by the sea; this is evident from their 
forn) ; but they are now reduced into slopes, and 
cpvpred with grass, 

577. I entered this space by the side of the 
ppmqnjory which divides it from the Back-xioater^ 
Along the foot of that promontory, I saw a ditch 
carried on in the line of its junction with the horizon* 
tal ground : here the original land is itself very low, 
apd in meadows; and a small dike is formed on its 
edge, with the earth taken out of the ,ditch, probably 
to secure it from being inundated by the sea when, 
during tempests at the time of the highest spring 
tides, the waves pass over the natural dike of gravel 
on the coast: indeed it is evident that this some- 
times happens, from the nature of the grass in the 
njarshy part. 

578. The side of the hill, which I was thus follow- 
ii^g, is at first composed of argillaceous strata^ as well 
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ta Its opposite side towards the Bach-water ; but in 
these 1 found large ostre^y with boih their valves 
Very flat, which are not in the strata on the other 
side ; and this proceeds from the inclmation of their 
mass, whereby difierent strata are brought to the 
same level. IJere again I observed that change in^ 
the nature of the strata, which I mentioned in §. 569 • 
the inflexion, there described as passing across the 
promontory, appears also on this side ; and the hill 
rising beyond it, is composed of strata of lime-stone, 
as it is on the Back-water side. These hills encom- 
pass the head of the ancient gulph of which I am 
speaking and descend, like the others of the same 
kind, in successive terraces. So that here, as welli 
as around the Back-water every thing bears the 
impression of the angular motions of the strata, in the 
subsidence of these retreating parts of the coast; 
and this will be seen to continue along the exterior 
part* 

579. The bank of gravel is very broad at Straton 
pointy whence it is continued towards the east, forming 
a wide beach in front of the cliffs; these are at 
first low, and composed of strata of wz«r/, in which 
I saw large ostrecEy with one valve concave and the 
other convex. Following this first part of the cliffs^ 
I came to a cape, where, they rise to a greater 
height ; the soft marly strata there pass under others 
of stone-marly like those described §. 4^7, in the 
most elevated p^rt oi Portlandislandy and the strand 
is covered with the lenticular masses which are formed 
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by erosion in strata of that kind, and are from some 
inches to some feet in diameter. I ascended this 
cape, and in the projecting masses, I saw its strata 
descending behind, and rising towards the sea; they 
cease at a point where the cliflfs are interrupted 
by a recess, called Sutton boat cove^ because the 
neighbouring fishermen lay up their boats there. I 
went do^^n to this cove, and then reascended on the . 
east of it, where tiie cliffs begin again with the same 
strata, which, abruptly cut on the land-side, rise to- 
wards the east, according to the direction of the 
coast. 

580. Proceeding along the top df this cliff, I found 
it cut off towards a combe, which extends itself som6 
way inland, with all the marks of a partial subsidence; 
the masses of the broken strata descending in succes- 
sive terraces to the beach, still very wide. I went 
clown on this beach, composed of silices of the same 
kind as those of the Chesil bank ; but all the dijBFerent 
sizes, which I had found in regular succession on the 
latter, when I had followed it towards the west, are 
here mingled together. This gravel is sifted in a 
very singular manner : the waves, breaking on the ' 
beach, cast up its smallest masses on the rocks, the 
projecting parts of which retain them; and I saw ^ 
in several places little heaps, appearing as if hand- 
fuls of the gravel of the Chesil bank near Abbotsbury 
had been thrown^ or small baskets of it emptied 
there. 

581. This 
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581. This beach ends near another cliff; and hero 
the shore is formed of the planes of calcareous strata 
which have subsided, so that the gravdl cannot lie on 
it : these strata pass undei* the water, with an inclina- 
' tion of about 45'' : those in the cliff descend also 
.towards the sea, but they incline more to the east, 
and are therefore seen to pass successively below the 
level of the strand. This is an inclination opposite 
to that of the strata in the cliff preceding the combe 
above-mentioned. Examining the strata in the cliff, 
as, in my way eastward, they successively came down 
to the shore, I could not, for a long time, find any 
marine bodies in them, though op the shore lay masses 
containing the same cham(^^ with transverse tubercu* 
lated lines which I bad observed at the extremity of 
the promontory of Weymouth^ in the same kind of 
stone-marl : I did not at first distinguish the stratum 
whence these masses had fallen ; but wh^n at last it 
came down to the shore, I was able to follow it back 
with my eye in its oblique ascent to the top of the 
cliff, where it is cut off. 

582. When I arrived at the point where those 
of the stony strata, which, in their formation had 
been the uppermost, disappeared under the shore, 
the borders of the sea offered nothing to my view 
but heaps of masses of foliated clay, fallen from a 
great height ; and passing onwards, I came to a part 
where there had been such a descent of these masses, 
that they formed a cape, round which I could not 
have pa^sed^ had it been a little later, because the 
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tide was rising. Beyond this cape^ the aspect of 
the coast was changed ; the shore being so much 
covered with blocks of Ume-stone^ that I had some 
difficulty in following it : in these masses, I found all 
the kinds of strata which I had before seen in the 
cliff; but they could not now be distinguished above, 
as the cliff was here reduced into a grassy slope. A 
little farther, there is a part of the shore where the 
blocks are almost buried in a gravel composed 
of silices and calcareous fragments, like that at 
the eastern end of the Chesil bank near Portland is- 
land. 

583. From this point, I saw to the eastward a cliff, 
in which the strata of lime-stone again change their 
inclination, rising from under the shore, and ascend- 
ing towards the east ; at some distance beyond, they 
cease, being abruptly cut off; and the following cliffs 
consist of argillaceous or marly strata, I was afraid 
tliat I shouicl not have been able to go any farther 
along this coast, because the tide was already very 
high, and I had before me a promontory of these 
soft strata ; it did not how ever, stop me, because the 
dryness of the weather permitted me to pass over 
some part of it ; and beyond it, I perceived the most 
striking symptoms of great catastrophes. Such ob- 
jects ought to be seen, in order that a just idea might 
be formed of the manner in w^hich the strata werp* 
broken and overturned, on the borders of the new 
continents, when, by the subsidence of the ancient, 

the 
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the present bed of the sea was produced : of thisf^ 
however, I can give only a general idea. 

584. There is, in this part, a great combcy where 
the different kinds of strata^ overturned by subsi- 
dences successively more and more considerable, have 
changed their relative position from the top of the 
hills, down to the level of the sea. At the bottom 
of this combe there is another cove, where the fisher- 
men lay up their boats ; this is called Osmington 
null cove, because a brook, which turns a mill at 
Osmingtorij formerly came to discharge itself here; 
but itis course is now turned to a different part of the 
coast. I proceeded to the point where this brook 
falls, in a sheet of water, over the edge of a section of 
one of the lime-stone strata which I had seen in the 
preceding cliffs ; this stratum contains large thin 
ostrece and a quantity of tubes of sea-worms. This 
mass of strata^ having sunk down, has been broken 
off in the front; part of it remains on the coast, 
ivhere it ihews its section ; and the shore itself is: 
fofmed of the part separated from this, its inclkied 
${rata passing under the water with many fractures ; 
visibly pointing out what is become of the rest of 
Jiese strata, which originally existed at a higher 
evel, when cov^ed by the ancient sea, namely, that 
t now foj:ms' the bottom of this part of the present 
tipa. 



585. Here T was at last stopped by the tide, ready 
^pt cover this shore composed of rocks, in some places 
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broken. I regretted it, because I saw to the east a 
higher cliff, the first part of which appeared to me to 
consist of the same strata of lime-^tone as the spot 
that I had already reached, while a little way beyond, 
after an interruption, rose high chalky cliffs: in 
front of the former, tlie whole coast was bordered 
with large masses of stone. I could have wifhed to 
observe the relative position of these two classes of 
strata ; but the tide allowed me time only to return 
to the cove which I mentioned, in order thence to 
ascend to the top of the cliffs : there I fortunately 
met with a fisherman, who at firft assisted me in 
climbing ; but when he saw that I was fatigued and 
much heated, he invited me to rest and refresh my- 
self at his house, which was at no great distance ; 
I gladly accepted his offer, and he and his wife 
shewed me much kindness. 

586. From this house I saw rising on the eastward, 
at some distance from the sea, a hill in the form of a 
cone, covered with grass, at the top of which I per- 
ceived some chalk-pits; and when, having suf- 
ficiently rested myself, I asked the fisherman whether 
I could reach its summit, he was again so kind as to 
go with me, and to show me the way to avoid a combe 
lying between that hill and his house. He then left 
me, and I ascended a slope forming several terraces, 
where the strata do not appear, because they are 
covered with rubbish and very thick grass ; however 
I could distinguish the point at which the chalk be*' 
gins, the grass being there much shorter, and the 
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acclivity more rapid* I went to some of the pits, 
where the chalk is dag for the purpose- of being 
spread over the fields without burning, as is customary 
in this part of the country* I entered the deepest of 
the excavations, which was carried on to the strata 
themselves ; but they were so much broken, that I 
could not judge of their direction. This mass of 
chalk has remained insulated in this manner, at a high 
level, because the rest of the mass composed of 
variou.s strata, has subsided all around ; the whole 
having fallen down in the greatest confusiona The 
top of this hill is of some extent ; and it slopes down- 
wards on all sides, especially towards the east, where 
it partly forms the side of a large combe^ which, ar- 
riving at the coast, divides the cliffs consisting of the 
time-stone strata, from those of chalk rising to a much 
greater height on the east : a brook, formed by the 
springs oozing out of the sides of this combe, flows 
along its bottom, and arrives at the sea in this wide 
interval. 

587. Those who shall observe many coasts with an 
attention equal to that which I have bestowed on this, 
and shall consider every pai'ticular circumstance be- 
longing to them, and to their connection with the 
neighbouring lands, will find it impossible to retain 
the persuasion that vallies have been formed by the 
action of running waters, and steep coasts by that 
of the sea ; for they will perceive that all the pheno- 
mena of coasts concur m supporting the opinion that 
the present bed of the sea h^ been produced by the 
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iuisitknce of a great part of thfe surface df th6 globei 
fblldnred by different catastrophes on the borders of 
the parts becoming, at the same time, the continents; 
so that^ whenever the original bottom of the new se^ 
ean be discovered, it is seen to be formed of the 
masses of the strata, which were broken off on its 
edge, add subsided to the nearest point of the oew 
bed of the oceans 

58 B. It had been my intention td return to fFey^ 

mouth over the hills at some distance from the coast) 

but it was too Idte for this when I came back to the 

bouse of the friendly fisherman, from whom I leai*nt 

that I should have nearly eight miles to walk that 

way } whereas it would be but four along the top of the 

clif&, by a path which he pointed out to me, and 

which I accordingly took. I did not, however, gtv0 

up my project of observing those hills, but reserved 

it for another excursion. The path shown me by 

the fisherman lay over the downs; but he^ beiog 

himself accustomed to it, unluckily had not thought 

of the probability that a stranger. might miss it: I 

found it very agreeable at first, and so it would hav9 

continued all the way, had not the nighty which came 

on with a cloudy sky, proved very dark. With my 

utmost care I could then no longer discern the patl^ 

it being but little beaten ; and wandering out of it, I 

came to many obstacles which embarrassed me. Tot 

a while^ there were occasionally people on the doii^nsi 

who led me back into the path ; but having walked 

ou for some time^ as it grew latei^ without meeting 

I any 
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my body, t wandered ^o'far tmtof the way^ thai 1 
eftmc to the «lge of a precipioe; which % jp^ceived 
but juBt in tim^ to save myself from falling down it; 
>fot knowidg^theiv how to proceed, I had recourse 
to'locKi crieB^; and ^ fitntunately I wa» heard by a 
Alan, who ang^wei^d ^lon, hastening at the same 
timt towards me : when he came ^up, I told him how 
I was circumstanced, and whither I wanted to ^o ; 
and immediately, taking my hand, he led .me by a very 
steep path, which I could'scarcely distinguish, down 
aJcoiDbe» terminating at the shore; where he assured 
me that, w the tide was now ont, I might proceed 
fmder the clifiii, without any ot)stacle, to Siratim point f 
h&ybnd which: tbet road was known to me ; we theri 
imhed each other, good tiighl^ a:tid parted, but with- 
teli3 having' s^eft jsach other's faces, jca\ account of 
fh^ darkness^ Fvom Straton point I had still two 
teiles to walk, chiefly over the loose gravel ;• so that 
if' wa4 nilie o'clock before I arrived at JVeypiouth. 
My ^lan hwing been to visit all the eastern coast 
^ivDori^shi^ty I bxecuted it in two different excur- 
iions ; uhdeftaking^itbe finest of the sea few days after 
the WAlkwhithlhat^ just ]?elated. 









jyur^^ffVffirW'z^MoisTH. to Lymingtojt flW</ th6 

7 ■'- \ .'/O ^:^•^."j isLE'-^'W-IOHT. 

fiOat^ *fA;*804; i set out from JVe^mouth at ten 
S^lii% inj&i*hing, aaid my first stage was to Dorckest&r^ 
ifi-^^l^miU^Sk'distjmioe; because one of my views la 

vii4« .; thi» 
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tfak jaamsf -was ta ohKicw Ite $/MnfiirutavLrie ' cMbA 
wfttemicritftng at tbe'iiesu iit^the -pacta i^iclt. I. de«^ 
signed: to ^visiCy nutnely^ the eastemextreilii^of the 
Darsntsbire coasts where thegulpb of Peak is, and 
that ^f^Hixmpshire *dL%&x «a the Jble of IVighi^i for 
the'latt^ l»Kinrg an islnnd ueavthe toast, like'tbat of 
Portland' I was deshoQS thoroughly to undeistaiyd 
its Tialune, and its relation to tine neighboming kndv 
I have already describedthe* ribljs^ of hiiU^froqi/i^dyd 
mouth tar Dorthester; Ir j^r^all Itierefore* be^a iny'iio4 
countofthitr jburaey at iJie latter- plads. - ^ > 

589. The town of Dorchester is built on the slope . 
df a cteiSfrihiil^ descending: down to the edgb^of ^large 
vale coy^J:ed with ' meadou*^/ through (which pasfl^ 
the smkltrtvei'/JVowwtf, continuing 5t« course t^ 
fVarehamy ifitO' the gulph Df Poole, That the «bovo 
hxiIq has not been* exca\teted by the nt^rt^'- is hert 
very evident ;f the meadows being in this p&rt Is6 wide, 
that, fronva great way above Dorchestevi the stream 
divides it^f into twb l^hches' ; : one of these passing 
along the^foot of tiie hill on which the town standd^ 
and the other near the opposite hills at ft'ieaAstderar 
hie distance. I saW the water here vefy limpid^ 
flowing over a gravelly bottom, covered With aquatib 
plants, aa accumulation of earthy particles ^ the 
gravel appearing on tlie sides of the current 5 which 
is the ease with the beds of all rivers preserving th^il^. 
courses: through their Own alluvial i$Oil^ as wiU bi 
seen from other -exainptesp this strtam^is subject-fo. 
great ovei^win^'toeMse^^ibiltt coi^^ it £1 
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fortned by the springs oozing from the stoper turned 
towards it of a great tract of bills; so that, after long 
rains and the melting of snows, all the additional 
waters run down those slopes into the yarious Chan- 
<iiels of the river. From this, however, nothing more 
has ever resulted than the elevatbn of the soi]l 
throughout the whole extent of this wide vale, which, 
at such seasons, becomes liice a lake, whei'ein all the 
earthy particles brought down by these waters arc de- 
posited ; the greater part of the current continuing to 
occupy only the channeb within which it is at otiier 
times confined; 

\ 590. After having made tiiese observations around 
Dorche^teVj I left it at three o'clock for Bland ford, 
sixteen miles distant from thence. Most of the hills 
over which I passed are covered with a very deep 
loose soil, formed of sand mixed with siliceous gi*a- 
veL On these appeared, as it does on all hills, the 
difference pointed out in the Elementary Treatise, 
and in the introduction to these Travels, with respect 
to the situation of Ae ^r^re/, between tlie places 
iKb^^ it has certainly been diffused by running wa- 
ter9, &nd those where it is found out of their course. 
In soils really composed oi alluvial land, the gravely 
as has just been seen, occupies the lowest place, and b 
covered by the sand and earthy pai'tides; but on 
^^^gliese hills it is constantly on the surface, or in strata 
Wterposed between others of pure sand ; a circum- 
stance which {indicates a quite different cause of dis« 
ffjpmirMtJVMVMKfil CAOWt jkave been (^rwise produced 
i.% >». jt L I than 
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Ihan by tfie agitattoa of the water on the bottom 
of the aactent sea. : Hiese hills are themselves of 
different natures; on some of them^ this loose 
soil is very deep, and without any appearance of ^ 
chalk ; but, after passing niany of this kind^ I ar«. 
rived on one, resembling those in the neighbourhood^ 
of Dorcbtstery where the chalky coming up to the sur«- 
fkce, is covered only with a thin turf on the vegeta- 
ble soiL In various places where this surface was 
opened, I saw great quantities of ilbts, mingled 
Mtth the chalk down to a great depth : the chalk is 
bene taken out to be spread over the fields, and the 
iknts are used for gravelling the road all the way 
from hence to Bland ford; some of them are very 
large, and require to be broken for this purpose^ 
J stopped at BUmdford, and spent the night there. 

Oct. 9th. I employed part of the morning in visiting 
the banks of the sna^l river Stour^ which discharges 
Itself into the sea at Christ church in Hampshire. 
This river flows by Blandford with a tranquil course^ 
through large meadows, formed on a soil levelled by 
the sediments of its inundations; and the hills stopmg 
down to th^se meadows are covered with wood : so 
that here is again a river whjLch cannot be supposed 
to have ejpcavated the valley wherein it flows. 

591. I had travelled tluus far in post-chaise 
but, that i might be the better able to obseryii 
country, I hired at this place an open one-horse 
cbaisi^ with » guide^ for the remaining part of my 
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"90^^ \o' I^kingtan^ In passing over the hills/I bad 
often a^ih a view of- the Stour ; it has attacked, in 
some places^. the foot of the hills on its borders^' and 
Itas. caused them to crumble down; but it has not 
tranipdrted to a great distance the earthy particles 
whieh itt' has thus carried away, for they have 
been deposited wherever it has found wide spaces in 
the Tallies-) 'tod on these sediments are formed mea-^ 
dows, like^ those near Blandford : many of the cli3s, 
it first produced by this action of thq stream, ai'e now 
reducedinto slopes, and covered with grass; and thoee 
Still crumbling down will arrive at the same state, 
whenever, by their retreat, liie river shall be enable^ 
to take wider turns. 

593. The hills along this roifid stiUbelong, ivitbia 
a certain space, to the region where the chalk appears, 
differing however greatly from each other, Ivitti re- 
spect to the quantity of the fragments of cftaik and 
Jlint mixed with the loose soil pi their surftice : they^ 
terrrjinate at the vale of JVimhorn Mhrster ; but ben 
fore I came to that valp, I sati^ on the north the last 
of the ckalk hjlls, which Is a very r^niarkable onej 
^his is Bradbury ring, rising in the form of ia trun-r 
cated cone, its broad sutnm'it being sufrounded with 
it circle of eminences separated from the nias^ by ^ 
■jA* hollow interval of great depth. flyxcHiNs, in his 
^^l^j^pry of Dorsetshire^ su\>iposei this to have been a 
foritconstructed by tlie ancipnt Britons ; others tliink 
that it was a Roman camp, as the remains of "many 
Eoqiian works are foiinti in the country: However 

this 
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^s may b(3^ the hill itsedf cannot have4)Qeii produced 
by any cause which ha£ belonged to the continent sinci 
it has existed* 

593. The small river Mkn, falling into the Stour 
a little below this spot, follows bilFginborn the course 
of a large vale, which, being levelled by its waters and 
now covered with meadows, is crossed on a long 
causeway, with many arches; the greatest part of 
these meadows being under water when the river 
overflow's. Beyond this, I ascended some very barrea 
hills covered with heath, where the turf is cut up,, 
and used for fuel ; and the ashes mixed with sand, 
remaining after it is burnt, form a very good dressing 
for tlie land. From these hilts, I had a view of the 
singular gulph of Poole ; and having passed over 
them, I descended into a large space below, where 
the soil, like that of the hills, consists of strata of 
sand, covered with siliceous gravel, and having whiti 
argillaceous strata lying between them. These low 
grounds terminate at the gulph of Poole ; but the 
town of that name is built on a promontory of the 
same soil, nearly three miles in length. I shali not 
at present enter into a description of this gulph, 
because I returned hitlier the following year, to oh* 
serve it more particularly ; hisre, then, I shall only 
say, that, after my futival at Poole^ where I spent the 
lest of the day, I followed a slip of land beyond thq 
town, where it becomes low and narrow ; and paas-* 
iag before a row of houses, I stopped to ask for a 
Mttle water from a well which I saw (here, and found 

it 
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k very g(M)d: this slip of land, therefore, belop^, at 
I have said, to the continental soil 

Oct. ]Oth. I set out from Poofc at about seven iq 
die morning, and first crossed the ridge of the hills 
which separate tlib vale from that of ChrUtchurch. 
When I was at a sufficient height on these hills ta 
have a view of the whole gutph of Pookj the tide' 
being out, it appeared to me like an immense marsh. 
On the west, I saw JVareham, already become an inn 
land town by the formation of meadows before it ; 
though formerly its commerce was no less extensive 
^an th^t of Poole. ^ - 

' 694. As I travelled along this road, I saw the high 
hills still covered with that headi which is taken off 
for fuel ; but cultivation was beginning to spread over 
the slopes descending towards the v^eaiCkristchurcL 
Before I reached that tpwn, I crossed several small 
hills covered with sand and gravel, under which are 
strata of white clay ; amqqg thesef hills^ hqweyei', therp 
is still ope pf dialk^ 

59s. The town of Christehurch stands near the 
sea, on an en^inence which it is visible was formerly 
ftn island, and which divides the courses of two rivers, 
united with each other a little bdow, the Stour air 
ready mentioned, and the Avon arriving from beyond 
i^lk^ury. The appearance of the place shows that 
^ese two livers formerly discharged themselves sfi-? 
parately in^o a gulph; and the ancient name of the 
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town corresponds with this circumstance : it takes 
its present name from a Gothic church which stands 
in it ; while formerly it was called Twinham^ from its 
twin rivers. But the waves and the tides have 
brought into tlus gulph such a quantity of sand, tliat 
thiS| with the addition of the sediments of the rivers, 
also retained here, has not only united the original 
inland to the land, but has formed several low islands 
covered with meadows, and has even so much raised 
the intervals between the latter, that none but very 
small vessels can now come up to Christchurch. I 
karat here, that when both the rivers overflow during 
the highest spring tides, these islands, as well as the 
meadows extending for a considerable way along the 
course of the streams, are still inundated : hut they 
liereby gain additional height, new sediments being 
thus deposited on them. This is one of the chrono^ 
meters found on all coasts ; I have already adduced 
numerous examples of it, and we shall presently 
€ome to one of its criteria, resulting from the very 
objectiop which has been opposed to it 

596. A row of cliffs, consisting of argillaceous 
strata intermitted wijh sandy, extends from this place 
to Lymingtonj a distance of ten or eleven miles ; now 
these cliffs will renew thp proof which 1 gave in my 
former works, that our continents were produced by 
I single revolution, at an rora not very remote in com- 
parison witli that supposed in some histories of the 
farth. I have already introduced this object at the 
beginning of my Travels in England, in speaking of 

the 



the coasts of Suffolk and Esser, which led . me ta' 
examine the Huttonian hypothesis of elevations of 
somg parts of the coasts^ very modem comparatively 
with the formation of the contineMs themselves ; an 
hypothesis tending to involve in uncertainty the in- 
numerable proofs suppliedby the coasts, of the small 
antiquity of the revolution whereby the bed of the 
sea was changed. The circumstance which I Ihere 
directly opposed to this hypothesis was that, in the 
above revolution, a change took place in the nature 
of the liquid pf the sea ; a circumstance not possibly 
assignable to any partial elevations of tl)e coasts: 
and the proof which I gave of this change consisted 
mi\\Q shells^ very well preserved in the soft strata 
near the coasts, but no longer living in the neighbour- 
ing sea, some of them, indeed, not now existing m 
anv sea : and of this we shall here find new ex^ 
amples. 

597. I had already observed these cliffjl, many 
years before the journey which I am now relating^ 
with one of my nephews, of whom I have before had 
occasion to- speak : we then passed together some 
days with the late Lord Bute, at High Cliff, a very 
pleasant house about Uiree miles from Christchurchj 
which he had built at a little distance from the edgo 
of the clifF, for the enjoyment of the sea air 'in sum- 
mer. The variety of * the fossil shells, which wd 
found under the cliffs where tliey were crumbling 
down, induced my nephew to return thither somet 
years afterwards, and to visit, at the same time, th^ 
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BWghbodring part of the hk of JJlghtr* With thB 
view, he procured a work published ta iMidan id 
1766, by GusTAVUs Brandeh,- a fordigner, whc, 
having resided many years 'at Christ church, had 
much frequented the foot of the cliffs after new falU 
of their materials, especially near Ilordwellj and had 
thus made ii large collection of fossil shetls^ princi- 
pally proceeding from a stratum of bluish clay. His 
work is intitlcd Fossilia HwitoniensiUy {Hampshire 
fossils ;) plates of them are annexed, their nomen* 
claiares and descriptions being furnished by Dr*- 
SotANDER, and they consist of eighteen genera, and 
eighty four species. 

698. My nephew's observations during the above 
excursion, and his remarks on the fossils of Hump* 
shire, as well as many others which, from lime to 
time, lie has communicated to me in his letters, ore 
extremely interesting ; I hope that he may hereafter 
publish them at full length ; and I shall tlierclore 
here extinct only the most essential circumstance re- 
lative to this part of the country, before I proceed 
to give Ati account of my own observations ; because 
his remarks will sei've as a proper introduction to 
fnine with regard to other phenomena. 

$99* The first object wliich it is important here to 
have in view is indicated by Mr. Brandcr in the fol- 
lowing tvords : ** Of these eighty four species, but 
" very few are known to be natives of our own, or, 
" indeed, of any of the European shores; but tlie 
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'^ hr greater part of them^ opon a comporispa with 
^ the recent, are wholly unknown to 115/' Now 
with respect to trnit^ it. will be seen more and more 
in the sequel, from the operations of the sea upon 
the coast of Hampshire, that this coast cannot bave 
existed during a very great number of ages^ To 
this then, as well as to those of Suffolk and Uncobi- 
shire, Mr. Playfair should apply the Huttooiiui by- 
pothesis of partial eleroations of tlie coasts,^ very mih 
dern in comparison with the production of tiie conti- 
nents themselvesw But how could the eleoaikm of 
this coast have so essentially affected the nature of 
marine animals, not only in the European seas, but 
in every part of the ocean r Such an effect cannot be 
ascribed to it with any probability ; and besides, my 
nephew's observations will show this coast to be so 
far from having experienced any elevationf that tho 
Jste of J Fight l^as been separated from it by a sulh 
sidence. 

600. My nephew landed on that island in a cove 
called Alum ba^^ near tlie Needles, at it3 western ex« 
treniity ; it being there tenDinated by a promontory 
iising abruptly^ composed of chalki/ strata : he gave 
me tlie following description of that part of it in one 
01 his letters. " The two sides of this hill, which is 
** at U^afst six hundred feet high, are cut down yerti- 
•* cally. It is composed of «/r^/^ of chalk, descend^' 
*• ing towards Alum bay witli an angle of seventy or 
** eighty degrees. Of the Needles, there are three 
*^ principal ones, terminating the cape ; and the pl^ne 
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^.of th6ir Urata^ turned towards tlie coast of H^fmp* 
^ ihire^ is so evideotly the continuation of the side 
^' of the hill above Alum bay, that they seeui to have 
^ been placed along a stretched tine extending Irom 
*^ it This small bay is formed by a cape projecting 
^ on the east, and presenting in its side turned to- 
^ wards the west, the section of strata very different 
^ from the chalky, against which ttiey rest ; for these 
^ are of c/ay, tlieir species however changing, from 
*^ stratum to stratum, beginning from tl^iose of ckaUc ; 
^' at first, they have the same inclination with the 
^ latter ; but they become more vertical as tliey ap- 
^' proach the arm of the sea, in which it is evident 
^ that they have dipped in their suhsideiKe. If anj 
'^ proof be required ^^sXthe^e argillaceous strata^ noir 
'' nevly vertical^ have been formed, as well as those 
^' of cbalk, in an horizontal situation, (tl)e former oa 
'' the latter,) this proc^ is supplied, not only by the 
^' marine bodies contained in tliem, but by one of 
" the^/T^to themselves, which is from five to scv^a 
^ io^es in thickness, and consists of rounded siliccsj 
'' strongly cemented together with a ferruginous 
" gluten ; it not being possible that tliis stratum of 
^ gravel can have been formed otherwise than in an 
^' horizontal positbn. 

*^ During the short time that I remained in Alum 
** l/ay^ 1 found in its argillaceous strata eight of the 
** species of shells described in Branders work; 
^ nauiely, Buccinum desertmriy Heliv nuitabiUs^ 
^ Murts pyriis^ Stronibus bictator, Turbo vagut^ 

" Turi% 
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^*- . Tiirbd ferebrffy Venus^ totvtndafa, arid -Cdtdmi 
** eduk^ the three lastof which only are found on the 
** coasts of England, lliese arfe circumstances very 
characterwtic of identity, betflreen the almost ver- 
tical strata of Alum bay, and those nearly horizon^ 
** tal of the opposite coast of Hkmpshire';''ik\A\iy 
instead of the fetv hours which I had to'-sjptettd in 
observiiig the formef, they- could be visitdd'evi^r/ 
year aftet* the season when tbey crumble dbww, as 
^f those ef that* opposite coast worthy ^fe Briinder, 
" I am pdrstiaded that this Jdttitity woulcJ-brictoe 
" more and more evident, frcto'the addltfort^Hlab- 
**ber of fossil shells thai wo«ld be* fownd'sJAtiifetron 
^ both sides; ■ Now as itf dliinot l!^ dowbted tllrt^tlie 
" argillaceous strata of AhM ^^' wei^iortoe liorizpn- 
" tally situated on those of (?AflF/ifr,*agdiHSt which tbey 
" are now seen to rest, is it not reasonable to con- 
" dude, that the argillaceot^ strata of thb- neigh- 
bouring coast were origifearHy k% a hrgber-levsel,' also 
covering those of choik') and that, l^hfeW' the /«& 
ofJVight XV4S formed by a greatsubsidehoi between 
" it and the coast now' opposite to it, the subsidetace 
** was such on the latter -si^l^, t\^i\he clmV^y stfatlt 
there disappeared below the actual level of the sea,' 
while in the island^ the ^ifr^/i.*' sinking less ori 
the southern side than on the northern, they^ were 
all strongly inclined, tow'afds the intfei-'midi&ite 

^' space? •• ',:.::• .;; ^ 

,. "A phenomenon which I have Observed oi> thci 
*' coast of Sussex, nearly cighty-imles to. the east of 
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^ tbh,^ cdttfifMS the above 'conclusion, by shewing 
" still riiore evidently the estonisbing disorder pro- 
" duccd by'these catastrophes among tlie different 
^ olaBsds of stri^fea. it ^ nedsNeto/uwcnf on the 
•^ westerDr side of the mautii of the river Ouse^ that 
** there is, on^the summit of a cluilk hill nearly insu^ 

* ilated, a'^nass of argillacecus strata containing* a 

* great abundance of fragments of a bivalve, appear-* 
^:in«i to me to be the Cardktm eduie ; atidiin the 
^: upper stratum, there are quantities of tlie titifmaoa 
*-' oyster^ Oitreum edule; a:circumstancewfaithcon-« 
" nccts these strata with those of Hampshire ; but 
^,:ik^ drgiltaeedus strata ihave* been carried away 
? from die top of the chalky^ either entirely or in 
^' part, accerdingito their situations; on the hill near 
^^Newhaveriy the tprmer have much less thickness 
if jthan in Hampshire ; and farther eastward^ between 
1^ Seqford ^ad . B^achy bead, they are altogether 
^^ missing, the .grass growing immediately on the 
^ ehalL . « 

** Moreover, Ml these argillaceous strata formed 
W on those oi. chalk indicate, that, after the fonnation 
^* 'Of the latter^ a: gj^eat change tijuok place in the liquid 
" of the »ea, by which marine animals were much 
" nfiected; for, 'in the strata oixlay now lying or 
^' having formerly lain on thq chalk, we no longer 
^•;find the gryphiteSy the cornu0 Ammonisy Xhtbekin-* 
^ niteSf and' some particular species of ostrea ; 
'^ though these marine bodies abound in other argilr 
":■ laceoas 
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'' iaceous strata^ found imder those ofi^alk in tOlxA^ 
*^ tries where they are associated with them/' 

• 

60 1 • These are exact observations, as it i sdesirable 
all those should be, whence any geological conclu-^ 
sions are to be drawn : I shall now resume the ac« 
count of my own> in the course of the jottmey which I 
have already begun to relate ; and in those connected 
with the Isie ofJVight will be seen a con^matiOn of 
my nephew^s cmiclusions^ with respect to the nature: 
of the catastrophes undergone by our mineral strata* 

• Oct. llM. I employed the morning in observing 
the neighbourhood of Lymngton^ where the havert, 
like most of the openings of the coast so catlod^ is th(J 
extremity of a viale, between two ridges of hills coming 
down to the sea. We find hei'e again the mouth of a 
stream of water; but this stream is very small, wheti 
compared with the opening by which it makes its way 
to the sea. The opposite hills descend towards this 
vale with a gentle declivity, the towii being placed 
on the slope on the western side. The tendency to- 
filling up is observable here, as it is, more or less, id 
all havettSy and a great cause particularly contributes 
to it both here and at Ckristchurch ; namely, the 
extent of the argillaceous cliffs lying between these 
two places; as the materials falling thence, being 
alternately carried to the opposite sides by the cur- 
rents and the waves, are deposited in the havens, 
nvh^re the sea-sand always follows and retains them. 

602, At 
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60i. At Lymington^ not only the whole haveii hto 
been filled up, but, as is the case at Christchurch 
also, large islands have been formed along the coast. 
There is a dam across the ancient gulph from one 
Side to the other ; this serves as a bridge, the little 
river passing through an opening in it, when not op* 
posed by the tides entering through the same open^ 
ing : but as the latter have not time to extend them- 
selves very far before they retire, the interior space 
is almost become a lake of fresh water. I went on 
the bridge, and though the tide was already much 
risen, I saw this space nearly filled up with mud^ 
even with the surface of the water, and in many 
(daces covered with grass : its progress itfdeed is 
such, that there were men at work in making a sluice 
m the dam, for the purpose of letting the water run 
off firom within during the ebb, and preventing the 
return of the tides. By means of this, a very large 
space will be changed into good meadows, no longer 
subject to inundation but from the land-^waters. 
• 

603. Below the dam, and along the town, there is 
ti quay, to which small vessels still come up ; but 
they are obliged to take a circuitous course among 
the new lands added on both sides of the coast, the 
waves having at last bordered these lands with a beach 
towards the sea ; many parts of them are already 
^closed with wallsy and are become meadows ; and 
the intervals still open between these will undoubt- 
edly be also enclosed in succession, for they are 
covered with grass, and remain dry, except during 
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the hi^iest spring-tides, which form on them fresh 
deposites. In one (tf these enclosed parts, on the 
Lymington side, salt-pans have been made, into 
which, in the month of May, the sea-water is intro- 
duced, and kept stagnant in a wide but shal- ' 
few space. If the summer is favourable, the salt 
is sufficiently ccmcentrated in the month df August^ 
to have the evaporation completed by fire. Betwe<^ 
that time and October, a great deal of bay-salt is 
made in this manner ; and in winter, frcnn the resi* 
duum of the water kept in a reservoir, Glauber s salts 
are produced by the usual process. 

504. Hiere are in this part of the coast twp di& 
ferent phenomena, a comparison between which may 
serve to distinguish the beaches formed by gravel 
driven on sandrbankSj firom those where it has. been 
accumulated on original bars produced by masses of 
strata that have subsided neatly to the level of the 
sea. In the channel between the coast of Lymingr 
ion and the Isle of JVighty but nearest to the latter, 
there is a space on which the sea forms breakers at 
high water* Thi» space is called the Shingles^ a^ 
name given to the pebbles of beaches ; for at low 
water, a beach appears here. This kind of island has 
been fatal to many ships ; because, as it is only on a 
sand-bank that the gravel has been here thrown n^ ■ 
by the waves^ its position shifts, and when the sea is 
rough at high water, there cannot be any <:ertaint}r 
of avoiding it But on the westward of Lymivgton^ 
there is a subniarine bar, extending from the coasts 

three 
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lhl«6 iUitiSs id.thg 8^, "with a curve to i\i6 edst ; Hhd 
on this, because of its permanence^ has been produced, 
on a small scale^ another phenomenon like the Ckesil 
bank : the waved, throwing up the gravel alternately 
on both sides, have raised it above their own reach 
at the highest tides, to the bi^adth of about a quartei* 
of a mile; its base being so solid, that Hurst castle 
is built at its extremity. This slip of land, termina* 
ting the strand which borders the Idng clifis from 
Christchtfrch hither, has been the cause of the great 
extension of new ground on the east ; the sediments 
having been accumulated in that part of the channel 
lying between the coast and the Isle of Wight, on 
account of a greater degree of calm produced there 
by tills projection. 

605* A hoy passes bet^^een Lymington arid th* 
port of Yarmouth in the Isle ofJVight ; it sails front 
the former place when the tide, beginning to ebb, 
(3an assist it in going out : I embarked at two o'clock. 
Much time was taken up in steering among the iiew 
lands on the Lymington side« The tide being high, 
the water hefe and there occupied lai'ge spaces; hut 
the vessels are always obliged to follow the same 
liarrow Course, Or they would run aground i as the 
tide became lower^ the mud appeared^ covered with 
marine plants. When we were out of this winding' 
chaimel, the wind being favourable, we soon crossed 
tiie arm of the sea, and arrived at Yarmouth at three' 
o'clock, in approaching the island, I found its 
aspect correspond with what I have already said 
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tvidi resp^t to the recolution which form^ the 
present bed of the sea ; namely, that marks of thia^ 
revolution are visibly impressed on most of the land» 
OB its borders. But before I shew these effects in 
this island, to I have already given so many examples 
of the phenomenon of the gravel found on the coasts, 
and its connexion with that on the highest parts of the 
neighbooring grounds^ I think it proper to stop, in 
t>rder to consider this object under a general point 
of view ; because its generalization here, when pre- 
ceded by so many details,, will serve as an explanation 
of all the similar phenomena which will follow m the 
course of these traveb. 

606. It is a part of the Huttonian system, as well 
as of many other theories of the earth, that the extra* 
neous masses which compose the breccias and pttd-- 
ding'StoneSy whether in mountains, or in hills and 
plains, are fragments of anterior continents, trans- 
ported along the bed of the ancient sea ; and a proof 
of this is deduced from \ht gravel now found on our 
coasts, supposed, in those theories, to consist of fra^ 
ments detached from our present continents, and pro- 
pelled by the motion of the water along the shelving 
bottom of the ocean. This hypothesis spreads a 
thick veil over all the operations which took place 
on the bottom of the ancient sea, as well as on those 
which are now passing on our continents and along 
tiieir coasts. I have shewn its fallacy in my fbrner 
works; and I shaH now present here, in one point of 
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view, the facts already detailed in these travelsi 
whereby it is formally opposed. 

607. The accumulations of gravel bordering so 
many coasts, which I have called beaches^ certainly 
do not proceed from the rivers arriving there ; for 
rivers bring nothing to the sea but the earthy parti* 
cles composing the extensions of the coast near their 
mouths. Gravely indeed^ is seen on the beds of most 
rbvers in inland paits ; but it does not travel with 
tfceir waters, being the same which they originally 
Ibund in the soils wherein they formed their chan- 
nels. A. proof of this fact is evident in alluvial 
miiSy composed of the sediments deposited by rivers, 
10 pfirts^ where they have bad space to spread them- 
s^lves^. aq(^ have consequently slackened their course* 
\\t-%)\e%^^^o\\%^i)iiQ gravel is alw^^ysatthe bottom, 
and ii^(^ered with a. greater or less thickness of sand 
4i¥l;eartf}j[.particjes; of which I have already giveri 
a^ «l|f^l^Soi\t;inui^ to give examples in these travels^ 
'j|jh^;|rrqf^^ ^nnpt move under these earthy accumu-* 
Ic^Qi^ ifiAho ^alluvial soils which are always to bq 
^n Q];»pqfie part of the course qf every river, from. 
i(§.qrjigiatQ.its mouth; it is therefore very evident 
tfvat; the gravel, found on the coasts cannot havp 
been brought by rivers from the interior part^ of the 
^ntineotSp 
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608. ; We must now examine what share the sea^ 
by its operations against the coasts, may have in tha 
production of gravel ; and especially whether it car- 
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ries this gravel down to the lowest depths, as is sup^ 
posed in the theories which I have here in view. 
Undoubtedly gravel is formed on some coasts, 
lianiely, such as are bordered with stony cliffs : as 
soon as the fragments that fall from these are 8uffi« 
ciently accumulated in the water to rise up nearly to 
its surface, the waves toss them about, grind them 
against each other, and thus wear off their angles j 
but the result of this is, as has been shewn by several 
examples in these trkvels, that the waves constantly 
repel towards the coast the gravel thus ^producedi 
and raise it against the foot of the cliffs, without 
permitting any of it to reach the depths of the ocean.' 
This, I say, is what happens under stony cHffs^; but 
the beaches, on most parts of the coasts oi England 
which I have already described, have evidtirtly a 
very different origin. It has been seen above, that 
the gravel composing these beaches is always^^nalo^ 
gous to that found on the neighbouring lands'; and I 
have demonstrated that the latter is not eaitied by 
rivers to the sea : with respect to the gravel whidi 
falls from the upper part of cliffs composed -of soft 
strata, its quantity is as nothing in comparison with 
such beaches as the Chesil bank, that passing beford 
the two ancient gulphs at Weymouth^ that near^ 
J^ymington at the extreinity of which Hurst castk 
stands, the Shingles between the Isle offFtgkt and 
the coast, and even the beaches on the coast of Suf' 
fblk; to which 1 may add those described in the pre^ 
cediiig volume on the shores of the Baltic. 

• ■ ' 609. 1 have 
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609* t have proved that this gravel cannot have 
|>roceeded from the continents; it must therefore 
faave been brou^t up from the bottom of the sea^ 
and impelled against the coasts ; consequently it does 
not move towards the depths of the ocean. Most 
^^cA^^ have a maximum of increase, because the 
IgTiove/ cannot be impelled on them ivom any depth of 
water greater than that which is put in motion by the 
winds ; and after the gravel is exhausted, the waves 
briiig up with them nothing but sand: in places, 
however, where the sea is shallow to a great distance, 
and its bottom is entirely covered with gravel, as I 
haire shewn by examples on the shores of the Baltic^ 
the action of the waves, still employed in raising and 
widening the beaches, has not yet brought up on the 
coast all the gravd within their reach. These facts, 
when combined, leave no other assignable cause of 
the grdpoel in question, but Chat to which, in ^. 505, 1 
have ascribed the enormous quantity of it composing 
the Chesil bank ; namely, the formation of the pre- 
sent bed of the sea by the subsidence of ancient lands 
which, in these parts, were covered with grivceL 
I have made it appear that the charadei's of this re^ 
vtdution are visibly impressed on most of the coasts 
which I have hitherto described ; and I will now 
shew the correspondence, in this respect, between the 
coast' of Hampshire and the Iste of Wight ^ as I have 
alreaidy shewn that between Portland island^ and the 
Qei^)>ouring coast 

610. As 
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6^10. As soon as I had disembarked at Yarmouth^ 
1 set out on foot to follow a ridge of bills proceeding 
from the interior part of the island, between two 
other similar ridges, and separating two lopg issituh 
Ties ; Yarmouth being situated at the entrance, of 
"these, where they are qnited. The (Bstmry on . th^ 
ieastern jside bas been almost entirety filled up by the 
waves and the. tides: I walked along the hill beside 
it, as far as its head, und I ^aw t^hatit was crossed 
by three dams ; there was no water bat between -the 
first and the second of these, reckoning from the sea; 
the. two other sp0.ces were ahrieady covered with njea- 
dpws.. From the height which I ha4 reacbed^' I 
jperceived the other (estuary extending beyond , xqy 
.view into the isl^^nd ;• the ridg^ pf bills ^bprjderii^ it 
on the wast; like that. qn w^icb.L wa.^ walking, ; cpn^ 
fiists of argiUqceow stfata \Ti,%\iQ. parts t^minating 
^t the coast. . I saw also, towards the south, much 
higher hills, spreading, their branches on all. sides, 
and disisi^cting |;he island into various combes* Lastly, 
after heaving parsed beyond, the first aestuaryj I came 
to a part pifrtbe;hiU, wherQ I observed thin strata of 
Ime-^He used/ip the stone fences enclcMiing the 
£elds. This first prospect jiptenested me, and I de* 
termined to visit the whole; islands 
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Oct. 12/A. I set out from Yarmouth at eight iq.the 
morning, in an one-horse chaispwith aguide, . I first 
followed the western aestuary, which, in this narrow 
part, cuts the island almost across : its length is 
ire(:koned to be about seven miles, on account of its 

wind' 
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windings. This is in fact a combe, of which the level 
happened to be lower than that of the sea, when the 
iatter changed its bed ; visible marks of this revolu- 
tion being impressed on every part of the island. I 
have already said that the southern part is the high* 
est ; and there all the eminences, irregularly arranged 
•and full of intersections, consist of chalky stratfly so 
much shattered, that the surface is composed entirely 
of rubbish. From these ridges, or rather heaps of 
chalky the island becomes lower towards the northern 
part, 3be^ing, as will be seen, all the signs of a con- 
fused subsidence of the different kinds of strata to- 
wards the point of its separation from the Hampshire 
<:oast. 

. 6U..Jntbe direction oi Xht cestuary irom north 
to so^Ui is seen, near its terminatiop, on the latter 
;si4e, J ;a large opening in the ridge of the high chalk 
hills ; as this is in the parish of Freshwater ^ it is 
called Freshwater gate, and gives that name to a 
Jbamlet. on fbe coast ; a small bay near it being also 
palled Freshwater bay. As I ascended the aestuary^ 
pai^sing over the eastern hills, I came to a point 
where the lime-stone strata appear at the surface, a^ 
they do in many other parts of the island ; and thqr^ 
I saw several quarries. Across this aestuary, at 
some distance from its extremity, there is a dam with 
fi sluice, which is opened when the tide ascends, that 
it may fill the space thus separated from the rest ; 
ftfter this, the sluice is closed, and continues shut 
till the tide has retired, when it is again opened to* 

wards 



wards the bottom, in order to let the enclosed water 
pass out under the wheel of a mill, till the return of 
the tide. Mills of this kind are called tide-mils : I 
shall mention some at the extremity of other aestua-- 
ries, without s^ain describing their construction* 
The waters of part of the neighbouring hills enter 
this enclosed space, and run off with the tides, of 
which, at low water they follow the channel: the 
small stream formed by them is called the Yar^ and 
gives the name of Yarmouth to the little town which 
is near its discharge into the sea in the noxtfaem part 
of the island. 

612. Having crossed a small ridge of hills at tb^ 
extremity of the astuary, I entered a wide and 
beautiful ^aky following the inner foot of the chalky 
hills, in a direction parallel to the coast, which is at 
»o great distance. How could a large ^aki'va this 
position, have been exca'cated by running waters^ 
when it is impossible that any stream should have 
htm formed there? Beyond this vald, I came to the 
point whence the chalk hills rise on both sides of 
Fireskwater gate ; those on the west extend them^ 
selves in a long promontbry terminated by the Needles; 
but to the breadth of this promontoty are added other 
species of strata, lower than the chalk ; and these, by 
their projection to the northward, form on the western 
side Alum bay^ above described by my nephew, I 
ascended this promontory, which is nearly threfe 
miles in length ; the chalk is here partly covered with 
tand, and there is only a thin down on the surface* 

The 
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^^^nie vale already mentioned rises, till it terminates 
i¥ith little depth between the highest part of the 
chalky promontory, and the lower strata of a dif- 
ferent nature, which are cut down abruptly towards 
Alum bay on the west, and Totland bay on the east 
In this prolongation of the vale, here rising and 
separating the tvt^o species of strata^ the grass is so 
thick^ that the transition from one to the other can- 
not be observed ; but its section appearing on the 
side next AUim bay^ it is there seen that, among the 
Marly vertieal strata^ those in contact with the ehalk 
are oi pipe-day ^ and that those which follow, pass 
flirough difierent shades, till they become brown. I 
tid not descend into this bay, as it would have taken 
ap too nfuch time» and was besides unnecessary, since 
lay nephew had described it ; however I learnt after-f 
wards t^o interesting circumstances respecting the 
above strattf ; the first is^^ that one of them is ahmi^ 
M»; and tiiat, having been worked for some time to 
amke tdum^ ^e bay has thence derived its present 
lame ; the odier, that, among these nearly vertical 
»gilUiceous strata, there is one of a sand so pure^ 
timt it is canied as far as Bristol to be used in glassw 
buses; it is worked chiefly on the. side iiext Totland 
%9 where its section also appears. 

613* There is a very high light-house at the ex-t 
tremity of tins promontory; I ascended thither, and 
Ittd firom it a fine view of all the western coast> as 
&r as Portland island; but in this spot my interest 
^^ chieiy engaged by a femily in which I was re* 

ceived 
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ceived with tbe greatest hospitality; the good*' 
humoured and amiable characters of all the indivi- 
duals who composed it appearing to render their 
situation very agreeable to them, though nearly as 
much sequestered as it could have been in a desart 
island. This family consisted of a husband and wife, 
and several children ; they were comfortably lodged 
in die lower part of the light-house ; and their kind- 
ness, not confined to each otber, was extended to all 
the living creatnijes around them in any 4fgn^ l<a|)ar 
ble of beidg .domesitkiiQted. Be$ides ^..bi^oodo)^ 
Bantam fowjs, .which -fl^w, qj) qq their kn§§^ l sm 
iiome rabbits, which I |t«0jc , at;^£rsl: : for t^m^i Qn^l; 
but I fimnd that ai:alonyiQ|fwil4 mbbjits^ frofti ^^ftilgt^ 
warpen on the inlL nbov^ ^Mum bajf, ,;ha4i coq9# ti^ 
settle on this* promontory;; tod that a9. thciSFe belpn^. 
ing to the. burrows near .the>light->house wer? peyeK 
molested by its inhabitante,,rbut 'wer^ ocf^a^^cHiQU^ 
fed by them with cabbager>^d ^uce lee^ves, tbey 
frequented the house -Mtith]] the, utmos|: famiiiari^^ 
freely enteriiig ajad. goii>g.t©wit ; being, pjeased witte 
(he qamssea^of tbelehiidreii<,fp(l qftaa jui^pingi^.VilA 
their Japs. .i.WJbieoj Ivf^icpKes^jOay pleaswe s^^eai^ 
so miK£hi)Qfi$)iMli|;3f^.4Ktf^Q4^ita ^n^m^U, the^ f^i:^. 
me to raise my ey€8Ei:taaU>^<jieling,;Whej:eJ[ ^^^^chi o*|l 
at roost on a wooden frame purposely suspended for 
torna by; staring :.h|5j4M riot dispompo^ himsplf,3vliBn 
I went>aB«terit;l6o i9fi)k^t-^;i«tpal3fefciE»gf;^i^ 
do wWiW5trd&,^ tO; consitjeii }m in return. :T^as. owl wa^ 
perfectlyy^'^t iibert9{;i€ipd:tltfy;);pld me that, wb§n it. 
gEew..dari,: lift fl€«i\? Wffftldfctb^ MLJigdaw^ ^«?tp$ctiQg 
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Ibetoto dpen it, if the door was &hut; that he spent 
Ihe night abroad, preying on the mice, which their 
r^ame likewise out from their holes in the down ; and 
that in the morning he watched till the door was 
opened, when he brought in with bim Home of the 
mice that he had caught, in order to finish his repast 
on his frame, remaining there till the following night : 
when the ground was covered with snow, they gave 
him occasionally pieces of meat. In the summer, 
the children went to school at a village two miles 
from this spot ; but when the season became too 
severe for them to walk there, the father and mother, 
and an elder sister, continued their education. 

'614. Besides the cordial hospitality with which 
this family treated me, the father accompanied me 
round the promontory, as well on the side next 
Alum bajfj as on that opposite to it, abruptly cut 
down in the same manner ; and it was from him that 
I learnt the circumstances relating to the two above 
mentioned strata on the former side. We then went 
on to the Needles^ to my nephew's account of which 
I shall add only a few circumstances. These pyra- 
mids are destroyed in succession by the weather : 
their strata being nearly vertical, the surface is shi- 
vered by the frosts into laminae, afterwards det j^ched 
and carried away by the winds ; on the neighbouring 
ridge, the soil of the down is entirely composed of the 
fragments of these laminse, and has been gradually 
devated by them, within a certain distance, in a very 
perceptible degree. But this promontory being very 

narrow, 



Darrowy the windsy widening the fissures which intef'' 
sect it, form '^from it new needles, by shaping into 
pyramids the parts thus separated from each others 
when they have opened for themselves a free circuit'' 
tion around them. 

615. Besides thej^*;i^^ strata interposed between 

those of chalky which dip so rapidly, the chalk itself 

contains a great quantity of small silices scattered 

through its mass; these are in general of auoyat form, 

from the size of hen's eggs, to that of small beans i 

thus resembling those which are desseminated over 

the hills on the borders of the Ckesil bank^ and com-' 

pose that bank itself. In my former works, I have 

explained my reasons for considering these ^Vice^, sdait- 

tered over the surface of so many soils, as proceeding; 

from the decomposition, on the bed of the ancient sea^ 

of the chalky strata wherein they were contained* 

None of the causes, acting on the continents since 

they have existed, can account for the diss^ninatkm^ 

of the silices on hills, of which the mass consists of 

strata of a very different kind ; and to this considera^ 

tion 1 shall more particularly return on a future occa« 

sion. Here, however, there are chalky hills; and 

these may assist tiie imagination in representing tcr 

itself a transportation of some kind ; but in the vast' 

extent of countries described in the first volume of* 

these Travels, which are every where scattered with- 

siliceom fragments, there is not the smallest appear* 

ance of chalk ; besides, among the latter silices, there 

are some of eoloori which I never saw among those 

belong- 
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helMgLQgto oat chalk: andoat^baaksoftiielZAHie 
aod the Moselle there are, among gravels of various 
species, agates^ onyxes^ and calcedonies, still covered 
with their crusts ; and these are all, no less visibly 
than our common^nts, ^ones formed in calcareous 
strata of a kind no where found at present I shall 
return to this subject on a future occasion. 

6 1 6. I quitted the light-house early in the after* 
noon, and first proceeded towards the opening of 
which I have spoken, on the southern side, named 
J^Gshwater gate. In my way back over this high 
promontory, the island towards the east had the ap* 
pearance of a plain, slightly undulated, and very fer- 
tile, with several ridges of hills passing across it ; but, 
as I descended the slope towards Freshwater gate, I 
saw this apparent plain dissected into small hills; 
and the nearest of the large hills, which ai*e of chalky 
iwa intercepted my view of the eastern side of the 
island. When I had reached the lowest point of 
this intersection of the large hills, I went down to 
the hamlet of Freshwater gate^ consisting only of a 
few fisheroien's houses. The hill on the eastern side 
of tikis passage rises gradually, covered with downs ; 
that on the western side is cut down abruptly in the 
U|yper part, and discovers a section of chalky strata ; 
but they are broken, and in such confusion, that it 
is impossible to judge of their real direction. The 
slope under this section shews, at the top, only fi^ag- 
i]ftCMs of chalk ; but below, it is covered with argilla- 
ceous sand. Freshwater bay^ which extends towards 

the 
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the east, begins with an abrupt cape, called Afton cliff. 
There is here a strand composed of sand, and a 
beach oiJlintSy proceeding probably from the chalk 
of the hills. The quantity and size of these flints 
increase near the cape, where thefe is so great an 
abundance of them, that they are fetched for gravel- 
ling the roads in the neighbourhood. From hence I 
saw in the sea, in several places along the coasts 
masses of chalky not so high as the Needles^ but te^ 
sembling them in form ; and as thus it is probable 
that their strata are much inclined, they point out a 
subsidence of the chalky strata oh this side below the 
level of the sea. 

617. The abrupt cape of which I am speaking is 
called Afton cUff\ from a hill named Afton dawn) 
and this leads me to give a general idea of the nature 
of the island* It is in the form of a lozenge, its 
greatest length, from east to west, being about twenty' 
two miles in a strait line. Its surface is intersected 
by eminences of chalk, covered with downs. All these 
eminences, separated by spaces varying in breadth, 
have distinct names, perfixed to the general appella-- 
tion of dawn; excepting the narrow promontory, 
which terminates with the Needles j and which, being 
cwt off abruptly towards the sea, is called Fresh' 
water cliffy the strand below it having the name of 
Main beach. Beyond Freshwater gate, the island 
continues to increase in breadth to nearly the middle 
of its length, where it measures about tliirteen miles 
across in a strait line. 

618. 
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6 1 8. Beyond the bpeiiing in the hills ^XFre^hwaterj 
the same ridge of chalkj which forms the promontory, . 
continues to prevail along the southern part, at a 
greater or less distance from the coast, nearly to the 
middle of the length of the island ; and its distinct 
eminences^ reckoning from the west, are Afton dowi% 
Tapndl dowriy Shalcomb down^ Brixton dotwn and 
Chiller ton down ; the latter beginning to turn north- 
ward towards the interior part of the island. From 
the inner side of Brixton dowtij branch off Gallibury 
down^ Buccomb downy and Jpes down, extending 
northward to the middle of the breadth of the island, 
on the west of Newpo?*t; and Gat comb down^ St. 
Georges drnjon^ and some smaller eminences, stretch 
away, but more irregularly, from Chillerton dawn^ 
towards the east of the same town. "I shall have oc- 
ibasion to describe this eastern part, which is very 
irregularly intersected by hills of various kinds ; and 
this will lead me to a general remark on the forma- 
tion of the island, and its correspondence with the 
Counti*y whence it is separated by the sea. 

619. Returning from the strand near Freshwater 
gate^ I went towards Newport, the principal town in 
the Isle of Wight y situated at the head of an aestuary, 
which opens on the north at Cowes harbour , and 
thence penetrates to the centre of the island. In my 
way, I followed, on the northern side, the bases of 
Afton dcmn, Tapnell down, and Shalcomb dozvn; 
then, turning northwards, I proceeded along those of 
Gallibury down and Buccomb down. This whol^' 

L road 
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road lies ovtt low hiHs^ along the foot o^ the eafu 
nances of ckalk i the surface of the former^ down 10 
a certain depth, is composed of argillaceous and 
sandy strata; Covered with a quantity of siliceous 
gravel ; but under these strata is lime-stonef trhichy 
in some places, shews itself near the surface : I saw, 
in my way» some houses that were built of it ; and 
higher up, I observed the quarKies whence it was 
taken ; they were at the foot of a chalky eminence : 
but all the surface of the low bills being either covered 
with grass, or in tillage, I could not discern the points 
of junction of the different strata, ^mong these 
hills advance som^ branches of the eminences of 
chalk, having their extremities abruptly cut off to* 
wards the low grolinds : as I descended towards 
Newport^ I passed under several of these branches, 
presenting great sections of ckalk; but I could not dis" 
tinguish the strata, nothing appeariag there but 
rubbish. 

620. Having arrived at Nexvport at five o'clock, I 
employed the rest of the day in walking about the 
town, which is very neat, and in visiting its environs* 
This is a sea-port, though nearly in the centre of the 
island ; because a r«fe, five miles in length, having 
happened, at the birth of the island, to be below the 
level of the sea, became an (estuary, which opens at 
Cowes harbour, and extends itself inland as far as 
Newport; but it is very much filled up, like all 
similar arms of the sea, so that only small vessels can 
eome up to the quay at the bottom of the town ; 

these 
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l^^ AsSettd with th6 tide> add iiitmdiii aground 
Nvhea it retires. A Caiial surrounds the town, into 
%hicb^ opposite td the port^ fall two small streams, cal'* 
\e^ the East ^vAJVtst Medina, firom the names of two 
sides of the islaild, whettce they arrive^ arid where 
they are formed by the springs issuing from the sides 
of Ibe combes. Both these streams, in their re- 
speictive channels, have their level kept up by several 
dates, fo^ the purpose of producing falls for mills ; 
below the town they unite together, and continuing 
their tourse at low water in a single channel, along a 
great part of the eestuary, that part is called the 
Rmn i ascended the hills on the east, with the 
intention of obtaining a view of the upper part of the 
festuary ; but I could not see the bottom of tlie vale, 
^hich, being narrow and winding, was concealed by 
the slope, as far as my sight extended^ 

Oct 1 3. t set oiit from Newport at half past nine 
in the morning, and went towards Niton^ a village 
&t the distance of about nine miles, situated on the 
southern coast, near the point where the island is of 
the greatest breadth. I first ascended between two 
Eminences of chaOc, separated by a fine vale ; after 
^hich^ those eminences retiring on both sides, I came 
into a country, where, from the rural aspect of the 
^w hills, extending to a considerable distance, I 
<^uld have forgotten that the sea was so near. The 
foad, in passing over some of tiiese hills, is cut down 
to a great depth; and in the lower part of thes^ 
sections appear very regular ^rata of a i^idish ar- 

h^ gillaceousr 
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gillaceous sand: some of this sand having been 
washed by my nephew, he found that its colour pro- 
ceeded from the clay mixed with it ; the sand itsdf 
consisting of transparent and colourless grains. On 
these strata^ there are accumulations of siliceous gra- 
vel mixed with sand ; their thickness is irregular, being 
from one foot to five : in some places, this gravel 
forms the surface ; but in others, the sand covers it 
to a great depth. These different strata follow very 
regularly the slopes of the surface ; but in some 
parts, they present their section on the sides of the 
combes. 

621. The soil of these hills rises gradually towards 
the coast ; and the highest ridge of them, of which 
the surface, much intersected, is covered withth& 
same siliceous gravel, produces nothing but heath 
and furze. On the o[)posite side, they descend to- 
wards St, Catherine's Tower ^ and Niton whither I 
was go'mg: here, the country is again cultivated; 
and I saw the houses built of a very hard sandstone^ 
which makes no effervescence with aqua fortis, and of 
which the parts freshly broken show a shining grain. 
The strata of this particular class form a great fea- 
ture on the coast of the southern part of the island, 
and tiie road is in some places cut .through their 
mass : on the side of a combe descending towards 
Niton^ where a section of them appears, they are 
in a very great disorder, resulting from their numer- 
ous fractures. 

622. On 
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622. On arriving at Niton, which is near the sea, 
I saw on both sides a great breadth of coast, formed 
^i the ruins produced by the catastrophe whence re- 
sulted the present bed of the ocean ; for no cause 
now existing on tlie continents can have occasioned 
60 vast a chaos. On the eastern side, at a great 
distance from the sea, there appears above these 
grounds a large abru pt section ot' the sand stone strata j 
under which the slope descending towards the sea b 
composed of great masses of these strata heaped on 
«ach other, and buried, more or less deeply, under 
other materials, which are covered with giass- I 
approached the foot of this abrupt side, and found 
its aspect very picturesque, on account of its many 
ruptures and projections, and because, as the stone is 
unequally eroded by the air, its surface appears to 
be carved into a kind of coarse filagree. The chalky 
eminences rise above this section of the strata of 
sand-stone, which, in this part of the country, seem 
to form the basis of the clialk. Near Niton, these 
eminences do not come to the edge of the above 
section, there being at their foot a certain space 
nearly horizontal, where a soil, composed of their 
rubbish with that of the sand-stone, is brought into 
tillage ; but. the eminences of chalk gradually ap- 
proaching the edge, a slope consisting of this rub- 
-bish is at last formed from their summit down to the 
Boil composed of the large fragments, apd by this 
slope the section of the sandstone strata is entirely 
concealed, 

623^ la 
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(523. In one part of my way eastward, I saw thei 
surface of the space beneath the rocks, over which 
the road passes, so entirely covered with large masses 
of these rocks^ that it is left to its own spontaneous 
products, the grass, with a few bushes, every 
where overspreading thenit Farther on^ sniailer 
fragments having filled up the intervals of these 
masses, or rather, p^rhi^K^ not having been washed 
thence by the waters, tb^ surface is capable of being 
cultivated ; and in this 2pne, which is of considerable 
Ibreadth, stands the village of St, liOwrmbe, The 
$jBime soil continues to th§ point wh^re the eminences 
of chalk at last exteqd tb^ir slopes over the edge of 
the strata of ^and-^tofiej aqd cover it with their qw© 
fragments, down to the level of the cultivated lands ; 
imd from the rapid declivities of these slopes^ oa which 
there is only a thiq down, this spot is c^U^ Sf^ep 

6S4. The following eminence of chalk has the 
|)ame of Bofiifoc? (lown: the low soil of the coast h^ri^ 
rises gradually along its foot^ and on a promontory 
formed by the latter, my worthy friend Mr. Thomas 
BowpLBabad acouiiitry house; it was long since w^ 
"had met, And I rejoiced iq an opportunity of seeing 
iiim again. I arrived at bis house at about two 
o'clock, but he had been absent W some days ; how- 
ever I learnt that he w^s ^i^pected at home ip the 
evening, and was qot to bring any company with 
Wm; wherefore J determined to st^y there that 

day 
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^ay, and I employed my time, till bis return, in Ob- 
serving the neighbouring ground, 

625. The house is situated very near the chaOc 
hill, of M^hich the declivity, is so rapid, that the sheep 
cannot graze on it in any other manner than by fonn-- 
ing for themselves transverAe tracks, at such a dis- 
tance, that these animals, by the motion of their 
heads, can reach all tlie grass in the intervals be- 
tween them* Hiere are even many places, where 
it has not yet been possible iqv the turf permanently 
to fix itself; because, the whole slope being com^ 
posed of rubbish only, the great rains cause parts of 
it to slip down, with the grass which is on tliem ; an4 
when the sui-face is thus stripped of its covering. It 
IS % long time before such herbage as gradually over- 
spreads it can reproduce on it the vegetable earth 
necessary for the growth of new grass ; ao that, on ali 
these slopes, white patches here and there appear, 
I shall speajc hereafter of all that art has done for tb^ 
improvement of this place^ confining myself for the 
present to the natural terrace, on account of which 
this spot has been chosen for the situation of a coun- 
try house. 

626. This terrace stretches forward across thfe 
loose soil in a promontory, terminating, after a deepin«» 
flection, in a small mount, where Mr. Bowdler has built k 
iUimmer-hiQuse, which commands the sed, and whence 
there is a full view of this extraordinary coast. Ikhh 
ijit^ral slopes of this e^^tremitv of the promontory are 

very 
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▼cry rapid, and planted with shrubs ; those of the 
broader part, less steep than the former, are covered 
with turf: I descended theeastern side, the very unequal 
surface of which, though grassy, shows it to be conj- 
posed only of large masses fallen from above. I 
went down by this way to the searsbore, near the vilr 
lage of BoiichwQh ; and I found there a strand of 
((jonsiderable breadth, extending both to tbe east and 
to the west under the cliffs, wliich are very different 
in tlieir nature on these two sides, those on tbe west 
belonging to the promontory, and those on the east 
i^eing the immediate foot, of the high hills. I first 
proceeded along the latter sid^, on a beach composed 
. jpf siliceous gravel; and I. found, the clifis, which are 
ftbqut one hundred feet iq height, to be a section of 
.tjie strata of sandstone i for, in this part of the coasl^ 
:tlie eminences of (hc^lk retiring by degrees, as they 
4o on the JVi^on side, leave at their foot a wide teri? 
ja(je .composed of the sandstone strata. It appears 
;Jhat tJie fragments of this ^tone falling on the beach are 
jiecom posed by the sea- water ; so that, when the tide 
,is in, thjg waves still beat against the foot of the cliffs, 
which continue to crumble dpwn; but there are 
parts where, the beach being broader and higher, the 
degradation has ceased, and the cliff is reduced into 
a slope covered with grass : I followed it to the point 
.called DunnQ^di where Sundown bay begins, whicl^ 
|ufns to tbe N. N. £,, and at the other extremity 
of which I saw Sandmn f'orty standing oq a cape of 
chalk. 

6i7. Having 
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627. Ha?ing returned to Bonchurch^ I ^nca 
proceeded westward on the strand continued under tb^ 
abrupt extremity of the promontory which advances 
in the front ot Bonijace down. After passing the sec-^ 
tion of the grassy slope, I followed cliffs less high than 
those on the eastern side, and presenting at first th^ 
section of tlie strata of a soft sand-stone, seen to de- 
scend rapidly behind, under a thick covering of 
loose soiK Alter wards I came to the bottom of^ 
combe, which rises towards a chalky chif, as 
high as those of sand-stom on the east ; and here the 
nature of the promontory changes, its section showing 
masses of chalk without order ; the soft fragmen^f 
of these, mixed with the siliceous gravel on the strand, 
rendered it extremely fatiguing to walk there, ,; Whea 
J had passed the proipontory, beyond which th^ 
ground descends in a grassy slope to the strand, I 
found farther westward the beginning of some lowqr 
cliffs, formed by the fallen masses of the sandstone 
strata, detached from the section seen above th^ 
^haos of tiie fragments which compose the low 3oil 
iirom Niton to Ste^f-hill, 

628. Returning hence towards Boniface down^ I 
ascended the grassy slope which separates these (wo 
kinds Qf cliffs, and found on it, partly buried in. the 
3oil, ^ number of large projecting masses, belonging 
to the strata of the hwcdsand-stone- Here a* greater 
subsidence of, the strata has taken place^ attended 
tv|tb greater disorder; so that no masses havejrer- 

maine^ 
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wASaed of sufiiMeiit height aiH) continnitj tx> £mii 
eliffs towsa*ds the sea. 

629* By this way I went back to Ae house, ^bere 
I had the pleasure of finding Mr. Bowdler returned: 
jbaving been informed of my arrival, be received me 
$n the most friendly manaei, and I spent with him «p 
evening equally interesting and agreeable. Icommuni* 
cated to him my idea respecting the phenomena ot this 
part^of the coa^t ; namely, that itn extraordinary form 
proceeded from the subsidence, below the bed of the 
aea, of the whol^ mass of the strata^ as well of sandr 
0ttmeBS of chalky originally extending themselv^ on 
that side ; the high sections of these sirata, and the 
heaps q{ their fragments which compose the low soU 
from Niton to Sfeepkill and the promontory befoit^ 
Boniface dimrtj remaining as signs of that event 
This conclusion agreed with his own observations'; 
latid he obligingly offered to sliow me the next day 
some circumstances, which I could not yet have re- 
marked, but which had been brought to view in 
forming the foot of the hill down to the termqe into a 
pleasure ground. 

Oef / 14f Ai. In the jnomlhg, Mr, Bowdler led me 
iiret to thS fiiot W'JSy/^iyice ifltoa/?, under which ht$ 
%ouse stand^d. -'{ lAiVe said that, in this part of the 
tcbast, th6 -eAai/^'emiliences advance so p^r to thfn 
jsea, that slopei of their rubbid^ have colored thci 
jSfection of the strata of sand-^tone. -OHf the west <if 
the promontory which I have desctib^i a sloi 
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this kind attends itself dqwii tx> the lower soil ; bat; 
in the part where the promontory prpject3, the rub* 
bish having been cleq,red away at a certain height oq 
the slope, the section of the mnd-stofie has been 
found, and has proved very favourfible to th^ embeU 
lishment of the place. The strata in tliis section 
forming several small terraces, wherein they are 
much firactqred, trees have been planted here, the 
roots insinuqiting themselves through the fissures; 
and thus ^ wood has been produced on the slope, 
which, coming down to the promontory, extends it^ 
self on both sides of the space occupied by the house, 
with itjB offices tnd gardens, and a fine l^wn enclosed 
with a railing. In the wood on the rapid slope above, 
walks have been formed along the stony terraces, with 
winding paths from one to another; seats being 
made in some natural grottoes, and benches placed 
before such openings in the wood as afford fine 
views of the sea or of the coast Below the chalky 
pmd above the section of the stony strata, a spring 
breakes out, which has been so dii^ected as to pro- 
duce small cascades, received in basins, one below 
another, hpUpw^d out in projecting parts of the 
rock, 

630, Mr. Bowdler and I afterwards ascended, by 
~a steep grkssy slope, to that part of the extern qlifis, 
-where, as I have said, the chalky eminences begia 
to recede, and leave the sand-stonp strata uncovered^ 
' These form a terrace, at first only overspread with 
'|pfM0; but, lis i( extends eastwardi it jnpre^ses to a 
tjUa sufficient 
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iufficient breadth to have its soil, consisting of rub* 
bish, brought into cultivation, as is the case on the 
Niton side. The edge of this terrace, forming the 
top of the cliffs already described on tlie eastern side, 
shows all along the abrupt section Oi the sand- stone 
strata, under some parts of whicli are accumulated 
the materials that have crumbleAl dowo. We de- 
scended hence by an opening above Bonchurchj pre^ 
renting lateml sectioi\s of the strata ja the projecting 
parts, where they are seen to incline backwards, as 
passing under the eminences oi chalk. ^. Here, having 
appointed my chaise to meet me, I took leaye of Mr. 
Bowdler, with a' very grg-teful sense ^i all the marks 
of friendship which I had received froqi himt 

63 1 . Before I quit vthis part of the coast, where 
^^very thing denotes^ ^h^ subsidmce^ down to the bot- 
tom of the sea, of a great extent of the same strata 
that present their sQCtiom on this southern and highest 
part of the island, I shall relate an event which took 
plac^-on the same coast in 1 795, and which was com- 
jmunicated to me by tay very amiable and respectable 
friend M^s, Harriet Bowdljer, who gave me a 
copy of a letter from a person at Niton to the owner 
of an estate in the neighbourhood, dated the ninth 
of February in that year; The following is ^n extract 
oi\tf. " Yesterday I was desired by your tenant, Far- 
" mer Hervey, to go down to Pitlands^ to^take a 
^^ view of your cottage there, in order to comnauni-^ 
- ^\ cate what follows. About Tuesday last, the whole 
^[ of the ground, from the cliff above, was seen vx 
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** motion, which motion was directed towards the 
** sea, nearly in a strait line. Ilervey perceived tlie 
•* house to be falling, and took out the curious anti- 
que chairs. The ground above, beginning with a 
great founder from the base of the cliff, immedi- 
ately under *SV. Catherines^ kept gliding down, 
" and at last rushed on with violence, and totally 
changed the surface of all the ground to the west 
of the brook that runs into the sea ; so that now the 
whole is convulsed and scattered about, as if it had 
** been done by an eartliquake. Of all the rough 
ground, from the cottage upwards to the cliff, 
there is scarcely a foot of land but what has changed 
its situation. The few trees by the cottage, at 
the base of the rock, have changed their situation, 
but are not destroyed* Hervey wanted, when I 
^^ was there, to go into the house to fetch out some 
*^ trifling articles, but I dissuaded him ; and very 
" well I did, for soon after the wall to the west sunk 
** into the ground. At present, there are every 
" where chasms where a horse or a cow might sink 
" down and disappear." 

632. This is not an accident of the nature of that 
described at Lyme^ (§. 55 1,) consisting in the fall of a 
mass from a cliff composed of soft strata^ to which 
some other cliffs of the same kind are still liable : it . 
is similar to those still sometimes happening among 
mountains, on the slopes composed oi fragments ac- 
cumulated agajinst.the abrupt section iji stony-strata^ 
either at the epoch of the catastrophes which pro- 
duced 
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dtided the? vaiiies, or by falls of materials sirid* ihs 
birth of the continent. 'The soils of thclse slopes, 
haring their under part infixed among the asperities 
iif the rocks, and their surface bound by vegetation, 
may remain firm during many generations, and eved 
for ever^ unless they are sapped ; but if some stream^ 
swelled to a torrent by immoderate rains, happens 
to attack and uildermine their base^ or if any springs^ 
issuing suddenly from the rocks, insinuate their wa- 
ters among those loose materials, and detach them 
from the solid parts, the mass, being itself at the 
J5an\e time penetrated by the rain, thereby rendered 
heavier and less coherent, may suddenly slip down to- 
wards the bottom, till it is stopped by some new im- 
pediment; and it was undoubtedly this which happened 
at Pitlands. 

633. Similar accidents are sometimes odcasioned by 
em^thquaheSj as, for example, in Calabria j and hence 
great effects have been ascribed to that cause in some^ 
geological systems J but such catastrophes take place 
only in loose soils produced by the action of anterioi* 
causes. It is probable that before men, from the in-* 
crease of population, had taken possession of such 
soils, become fertile through the lapse of time, acci* 
dents of both these kinds were much more fi'cquent 
than they have since been; and that thus, for ex* 
ample, the section o( the sand-stofie strata, from Niton 
to Steepkill, now exposed to sight, was formerly 
covered by the present low soil composed of rub- 
bishy 



bish) whtch may have slidden down from simllilf 
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6S4. I set out from Bonchurch at eleven o^clocki 
Imd proceeded towards Brading harbour j situated at 
the eastern extremity of the island. At some dis* 
tance, I ascended on the terrace formed by the $and-^ 
stone strata, the breadth of which increases, because 
the eminences of chalk recede, turning towards the 
north ; in pailicular, they fall back suddenly from the 
road, at a point wer^ there is a wide and deep cleft 
from the top to the bottom of their mass : w^hen I 
again approached them, beyond this great chasm, I 
distinguished the strata of chalky in a section above 
the grassy slope; but I saw only rubbish, either in 
this slope itself, wherever any part of it was without 
grass, or in that by the sea-side. As I proceeded 
eastward, the distance from the eminences of chalk 
continued gradually to increase, and I came to the 
village of Shanklin^ situated in a combe extending 
down to the sea, the soil of which, though covered 
with grass, is evidently a chaos of ruins. 

635. From hence, following Sandown bay at some 
distance, I crossed several ridges of small hills, which 
terminate at that bay in cliffs. These hills appear 
to be of the same soft sand-stone that is found at the 
end of the promontory of Boniface doum ; but I saw 
likewise here and there, on the borders of the road, 
some sections of the hard sand-stone. The upper 
part of these hills is covered, to a great depth, with 

the 



fte same loose soil which I have described in th^ Wy 
from Newport to Niton, consisting of strata of yel^ 
lowish argillaceous sand, with thick accumulations of 
flints^ sometimes oil the surface, sometimes at a Cer- 
tain depth between the sandy strata* I descended 
afterwards into a large vale, which terminates also 
at the bay near Sandazon Jort^ and is crossed on a 
long causeway, or rf^w, with openings for the passage 
of the land-waters. Tiiis is evidently an ancient 
estuary filled up; fof the whole vale consists of 
meadows, very rich above the dam, but not so good 
below it ; because, as I was informed, notwithstand- 
ing a dike in its front, it is sometimes inundated by 
the sea« 

636. I then proceeded towards Bradingy a village! 
situated in one of the intersections of a ridge of emi* 
nences of chalk, which extends from the interior part 
of the island in a direction nearly eastward, begin* 
ning near Newport^ and terminating at the sea. Th6 
first of these eminences, on the cast of that town, is 
4S'^. Georges down, which I have already men* 
tioned ; after this, tliere is a great interval occupied 
by low hills of a different nature : these are suc^ * 
ceeded by Arreton down^ Ashey down^ and Brading 
diTivn ; and then, after arwther great interval, followjlf 
Bembridge down^ terminating at the sea in a promon- 
tory called TVIiite cliff, or Culver cliff. The lattei* 
interval is an ancient cestuaryj near which is Brad* 
ing ; its opening to the sea being the gulph called 
Brading harbour. The waters issuing from all the 

combes 
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arnhen of the S. E. part of the inland ^irite togethrf 
to form a stream, which follows all the turns of tho 
feet of the small hills, and finally falls into this aestu- 
ary, nearly filled up, like the gulph itself, by the sedi-* 
ments of these land waters^ mingled with the sea- 
sand 5 the pai't nearest to Brading is converted into 
fine meadows, through which the stream winds in a 
wide channel, but with ho sensible rapidity : farther 
on In the ancient a&stuary, the grass is less rich ; how- 
ever, though the season was so far advanced, I saw 
cattle grazing there : lastly, as is the case all along 
the coast on this side, there are here in the sea be* 
ginnings of new lands, of great extent ; the sand-banks 
being already verdant in the parts w^hich are left un* 
covered at high water. 

637^ From Brading 1 went to St. Hdens, at the 
northern entrance of the gulph ; and thenCe, passing 
by the Priory, I proceeded to Ride. Tliis road lies 
across small hills, extremely fertile ; 1 saw on them, 
particularly, some very fin^ oak woods ; arid the 
same soil of argillaceous sand covered with siliceous 
gravel continues to a great depth on the tops of the 
hills, as well as on their declivities. Itide is 
built on the northern slope of one of thesfe hills, and 
hfi carried down to the level of the sea } but the ae-* 
cumulation of the sand on this coast is so great, that, 
^t the ebb of the spring-tides, it is seen above water 
V) the extent of a mile : it is sea-sand, almost pure ; 
ias at that time it may be passed over on foot or in 
ft carriage ; find it is brought hither, from Spithead 

M road 
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road in such quantities, tliat it has nearly buried all 
the gravel, the waves having formed but a very nar- 
row beach along the coast. In the most favourable 
situations, and especially in Uie creeks, vegetation 
is spreading itself over these new soils, in proportion 
as they are raised above the level of the common 
tides, by the sediments of the spring-tides. Already 
no vessels can come up to Ride but very small ones, 
nor do even these ascend so high as the town ; they 
stop at the end of some long wooden bridges, from 
the solid jjround to the edge of the channel, which 
the vessels must follow in ascending with the" tide; 
there they discharge their lading, and if this can be 
done in time, they go down also with the tide when 
it turns ; if not, they remain aground in the sand till 
the next flood. The houses of Ride are built of a 
limest092e in which I saw abundance of chamte ; and 
having inquired whence it was brought, I was told 
that I should see the quarries in my way to New* 
porty \A hither I purposed to go. 

638, I set out from Ride, at four o'clock, for New-^ 
porty a distance of eiglit miles ; and after having 
crossed the first hill, 1 found at its foot, on the bor^ 
der of a vale, the Ume'St07ie quarries, where the 
strata are in the greatest disorder, all split and 
broken by their subsidence towards the space tiovf 
forming the vale ; thd confusion of the masses fallen 
into it beifig shown by those, which, having remained 
the highest, now rise above the loose soil, and form 
rocks on its bottom, as is seen in many Tallies among 

higU 
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high mountains. On this hill and the fallowing, the 
very deep loose soil is of the same nature with 
that on tlie low hills of which I have already spoken, 
with the JUnts on its surface ; and here also it pro- 
duces very fine oaks. When I had passed over the 
second of these hills ; I came to a vale so much deeper, 
that, being below the level of the sea, it has formed 
an sestuary, extending a considerable way into the 
island, with many branches : I crossed it on a dam, 
with an arch under which pass the tides. Thi^ 
izstuary is visibly tending to be filled up, and all the 
outer coast is likewise bordered with the beginnings 
of new lands. If a sluice were placed in the dam, 
to exclude the tides, all the upper part of the 
ttstuary would soon be changed into meadows ; but 
the return of the water entering this space is neces- 
sary for the^purpose of keeping open a channel by 
which small vessels ascend with the tides to the 
bridge ; for this channel would soon be filled up, if 
the course of the tides were to be confined. Tlie 
aestuary is called Fishhornt creek ; and as borne is an 
old word ' signifying brook^ this name is probably 
given to it on account of a brook arriving at the 
sea through the vale, of which the lowest part forms 
the asstuaiy. 

6^9' The hill which follows towards Newport is 
higher than the preceeding ; I sus[)ect that it is of 
chalky and a branch of Arreton down ; it has not this 
appearance externally, as it is covered with a great 
deal of gravel, and its' uncultivated parts are over- 
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gfdwn with heath and furze ; but I saw chalk spread 
over the parts that were in tillage, and it is not pro- 
bable that this had been brought from any great dis^ 
tant3e. Thi.<j hill is not so high as the downs ; but it 
fe much higher than those beyond it, which indeed, 
when viewed from its summit, appear to be only the 
undulations of a plain ; but, when I had descended to 
their level, I found them to be small hills intersecting 
the country as far as Newport ^ where I arrived in the 
evening. 

Oct. 1 ^th. I set out in the same chaise from NeW' 
port^ at nine in the morning, for JVesi Cowes^ at the 
distance of five miles, purposing to embark there for 
Soict Hampton. In my way I followed the top of the 
hills on the west of the aestuary, of which I had occa- 
sionally a view ; for a long space, it lies between the 
hills, and is very narrow; so that here, no grass 
appears on its borders except in the creeks. The tops 
of these hills are still, in many parts, covered with 
furze, heath, and fern; but cultivation is extending 
itself upon them : seeing some white substance spread 
over the parts which were in tillage, I inquired of 
the country people what it was, and they called ijt 
white marl; however I afterwards judged it to be 
only decayed chalk ; for I found Jlints in some heaps 
of it which I examined on the borders of the 
fields. 
\ 

640. The water is deep in this gulph, and largp 
ships come up to fVest Cowes, where the houses are 
built on piles along the port, whence a large pier ad- 
vance^ 
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vances, serving as a quay ; and at the extremity of 
this lie the boats which pass backward and forward 
between JVcst and East Cowes. The tide being out, 
the Southampton packet had aheady weighed ; I 
took a boat to go on board it, and it sailed at eleven 
o'clock. When we were at some distance from the 
coast, I saw that in this part it was low, but that somo 
branches of liills come down to it, the extremities 
of which at first cut off as cliffs, have been reduced 
into slopes, ind covered with grass, since the seu ha3 
formed a strand in their front 

64 K The wind was favourable for our crossinjj the 
8ea, but not sufficiently so, for our ascending the 
gulph of Southampton^ w^iich took up a great deal of 
time, on account of the tacks necessary to be made, 
between the new lands on its borders. Near its en- 
traxice, a great aestuary opens on the east, in the 
lower part of the vale through which arrives the river 
Humble. On the west, there are new grounds of 
great breadth, extending all the way up to the head 
of the gulph. In front of these grounds, on the sea- 
side, a very broad beach advances from the coast, 
narrowing the entrance of the gulph; and at the ex- 
tremity of this stands Calakot Castle. The landa 
l^ordering the gulph on both sides, down to the new 
soils, are low, but intersected with branches of hills ; 
these a.lso at first were cliffs, having beea broken off 
in the subsidence which produced the present gulph, 
by the change of the bed of the se^; but since the 
formation of the new grounds along its borders, these 
cy^trenaities have been reduced into slopes, no\y 

covered 
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covered with grass. 'We did not arrive bA Southamp- 
ton till three o'clock. 

642. This town is built on a promontory of the origi- 
nal soil, at the confluence of two small rivers ; the~Tees 
on the west, w hich rises at a considerable distance to 
the north, and after passing by Stockbridge^ enters 
the most remote part of the gulph ; and the Itchin 
on the east, which arrives from the north-east, by 
Winckester, and discharges itself on the opposite 
side of the promontory. I did not see the mouth of 
the TeeSj it being at too great a distance from the 
town; but I ascended the cestuary at the head of 
which the Itchin enters. This (tHtuary is also tend- 
ing to be filled up ; and its most remote part is al- 
ready covered with meadows, separated from the 
rest by the dam of a tidcmilL The bathing- place 
is near the entrance of this aistuary, on a very firm 
sand ; the river having deposited its sediments 
above. 

643. Twm Southampton I set out for IFindsor; 
but I shall terminate here my account of this journey 
by some remarks* I liave had two motives for not 
fearing to be too diffuse in my description of the Isle 
of Wight and the neighbouring coast : the first is, 
that, by combining these details with those which 
I had previously given respecting Portland island^ 
the naturalists, who, from seeing islands adjacent to 
the coasts in maps only, have supposed their separa 
tion ffom the land to have been produced by the 

actions 



16T: 

actions of the sea, may perceive that geolpgjcal hypo- 
theses ought not to be formed, without an attentive 
observation of the places themselves. Tliose who 
«nter into this examination tiiid every where marks 
of the catastrophes and subsidences of the strata^ 
which produced, in the ancient bed of the sea, while 
still occupied by its waters, the cavities observed on 
tlie surface of the present continents, and also those 
on their borders, which now ioxm gulphs and cestua* 
rie^y as well as the separation of islands from the 
coasts: the sea, instead of having produced such 
effects by its supposed actions, having every wherQ 
tended to obliterate them, by filling up with its sand 
all these indentations of the coasts. 

644. My other motive fur these circumstantial 
observations concerns the history of the chalk and of 
the siliceous gravpls. - It is with a view to this ob-» 
ject that I have dfescribed all the eminences of chalk, 
as well in my road from IFcijmouth to the coast op- 
posite to the Isk of JVight^ as in my tour round this 
island itself; specifying the ditferent kinds oi strata 
bcaeath those of chalk, the nature of tiie hills infe- 
rior in height to tbe chalky eminences, and in ^hat 
manner the siliceous gravel is disseminated over 
these hills ; lastly, it is with the same view that I 
have brought together all the phenomena which 
concur to prove, that the separation of .the islaiid 
from the coast hai^ been the ettect of revolutions in 
tlie mass oi i\\o strategy and not of any actions of Uie 
jca posterior to the origin of the coutineuts. 

645. By 
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^45. Bv the facts of the latter class, vre are led 
to consider tbis isla^id as having been abandoned, 
subsequently to its production, to known eaUses, 
easy to be loUowed in their ejects. Now in. the 
first place, none of these causes can have destroyed 
the chalk over the greatest part of the island, and 
disengaged from it the Jiwts there scattered in such 
profusion ; for all the ckalkj/ eminences are covered 
with a tU7^ formed on the vegetable earth produced 
by the decay of plants ; which shews, as I have else- 
where rem vked, that the surface of these eminences 
has suffered no erosion from the rains. The strata 
of chalk have indeed undergone catastrophes, as- 
well as all the other strata ; but substances are not 
destroyed by simple mechanical convulsions, such as 
fractures, subsidences, and angular motions j and 
yet the chalk which contained this immense quantity 
of Jlints is nowhere to be found. Besides, no cause 
at present in action can have scattered these /?////^, as 
well over the sianviits of the hills below the chalky 
eminences, as on their slopes, and in their vales; for 
Dr. Hutton's supposition with respect to the conti" 
iiefitSy that ** there is no spot on which a river may 
^' not formerly have run," cannot possibly be applied 
to an uland: no river can have come from any dis- 
tance to run on these summits : and if the travel bad 
been carried along by the rain-waters, it would all be 
collected in the lowest parts, and even buried there,' 
as it if in alluvial soils, under the earthy particles, 
which have everywhere been the latest deposites of 

those Walters* 
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€46. Now what I have described in the island i» 
in all respects similar to what is observed on tlie 
neighbouring continent^ under similar circumstances; 
so that the conclusions are the same, and concur in 
confirming that, wnich I had drawn from facts ojf 
various kinds in my Lettres mr Cllistoire de la 
TetTC tt dt rHommey and have already repeated 
above ; namely, that the flints scattered over the 
surface of such large tracts of the continents, at pre- 
sent containing no chalky proceed Ircm strata ol that 
substance which ifv ere dissolved on the bottom of the 
ancient sea, atter its liquid, by the chemical precipi' 
tation of subsequent strata^ had become capable, in 
some parts of jtreater or less extent, of redissolving 
the substances before precipitated from it. 1 will 
not repeat liere the facts relating to this theoi'y aP 
ready indicated m my former works ; but I shall add 
some which directly prove that the siliceous gravel. 
existed, in its present Ktate^ on the bottom of the 
apcient sea ; and these may be expressed under tliis 
general form : that, in various places, this gravel is 
intermixed with marine bodies ; as in other spots, of 
i/fc'bich I have given examples in the Elemental, 
Treatise^ $imiJar bodies are found anjopgst tlie gra- 
vel ot primordial stones* A first example of this in 
the siliceous gravel is found in the crags of Suffolk 
and IlsseXy which have been already the object of 
our attention in the present volume; ioT the shells 
so well preserved in those strata are thiere mingled 
"mtix gravel of this kind. A second example has 
«^PP^ar§(| io my nep^ew'& description of Alum bay^ 

(§600) 
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(S 600) where a stratum oi pudding-stone, composed 
of siliceous gravely is found between argillaceous 
strata which contain marine bodies ; he met with ano 
ther instance of this at Shooter s-hill^ above the 
Thames y near London ; and I also observed a similar 
case near Brentford. 

647. It is then evident, that the siliceous gravely 
now covering such extensive parts of the continent, 
had akeady been disseminated over the bottom of 
the ancient sea, and consequently was lying on the 
continents at their birth, when the sea retired to its 
present bed. I think I have been also authorized 
by other facts, and by chemical discussions, in my 
conclusion, that these Jlints belonged to strata of 
chalk dissolved in that ancient seai I shall not re- 
peat these remarks, when I speak again, in my next 
journey, of the phenomena of chalky eminences ; I 
shall only point out. the phenomena themselves, 
which will be found every where the same. 



Journey from WEYMorTii to the Part of the Dor^ 
SETSHIRE Coast calUd the Isle of Purbeck, 
■ and to the Gulph of Poole, " 

August \5th^ 1805. — I em,barked at JVeyvioutk 
in a small vessel, to go first to Swanage^ in Sandwich 
bay, at the distance of about tnenty-onp piiles to the 
eastward. . ■ 

"^ 648. the 
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648. The wind being favourable for our keeping 
ms near the coast as the deptli of the water would 
permit, we first crossed JVtymouth bay, and then 
came to the fisherman's cove, on the east of it, near 
which, in a former excursion, (§ 585) I had proceeded 
some way inland, in order to observe an insulated 
hill with a chalky sunnnit. IVom this point east" 
ward, the sea is bordered with very lofty cliffs of 
chalky being the abrupt extremities of several ridges 
■of hills, coming down from the high chalk hills, and 
separated by comSeSy some of which form only in- 
flexions on the top of the cliffs, and others descend 
down to the shore. Whoever shall attentively ob- 
serve coasts of this kind, by no means uncommon, 
will easily perceive, that ru7inmg waters cannot have 
excavated combes^ terminating like the former of these 
above the level of tlie sea ; for they receive only tlie* 
immediate waters of the rain, and of a few springs ; 
and the turf covering their sides, and gi'ovving on the* 
vegetable soil which its own decays contribute to 
produce, proves that no erosion takes place hera 

649. We proceeded towards Luhum^tk cctoe, where 
the village of West Lulworth appears in an excava- 
tion of the coast ; and we next came before JVorth- 
barrcrw bay, where another opening in the cliffs dis- 
closes to view a very spacious interior amphitlieatre. 
This opening being narrow, in sailing before it at a 
csrtain distance, from west to east, the village of 
East Lulworth is first seen, situated in the eastern 
part of the space within ; tlien, nesir the middle, ap- 
pears 
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poars an insulated hill, on which is Lulworth castle^ 
M ith its park ; afterwards, as this hill vanishes from 
sight, the western side of the amphitheatre is in its 
turn discovered. Only a small brook issues from the 
combes of this vast space, which, when attentively 
observed, cannot be taken for any thing but a great 
iubsidencei 

• 650. The scene soon changed, as we advanced 
furtlier eastward. The hiUs of chalk receded to a 
greater distance from the coast, m hich was bordered 
with smaller clifis, the sections of low hills, consist- 
ing of strata of limestone. The seashore also 
changed very much ; before we reached this part, we 
bad been obliged to keep at some distance from the 
coast, the sea being shallow near it ; and there the 
cliffs had been bordered by a strand, high and broad 
ii> a greater or less degree ; but when we arrived 
tuider the lime-stone cliffs, we found no strand, the 
sea being very deep; and the masses which have 
been detached from those cliffs, and have fallen into 
the water below them, not having yet risen to its 
level, tjiey shew themselves only here and therq at 
low water. Here we saw nothing but rocks cut 
down abruptly even below the level of the sea, ex- 
cept in one place, where, in the catastrophe which 
determined the form of the coasts at the time of the 
great subsidence, whereby the present bed of the. sea 
was produced, tlie rupture of these strata of lime-^ 
stone having taken place farther in, a small vale was 
formed, betj^een their section and a long ridge of 
detached masses which borders the coast. 

^5\n Here 
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651. Here begins what is called, I know not why, 
the isle of Purbeck ; which is properly a ccrtaia 
hilly district, belonging to this coast : its most pro- 
jecting part is a cape, called, in most maps of Eng- 
land, St. Albans head; but in Smith's map oi Dor* 
setshire^ which I have used, it has the name of St. 
Aldhams heady and that of St. Aldharris chapel is 
given to a church on its summit Beyond this cape, 
there are quarries, half way up the cliff, of one of 
the kinds of lime'Stoney transported to different parts 
of the country under the title of Purbeck stone. 
Only one particular stratum is worked here, which 
lies between other strata, and is distinguished by its 
splitting into flags, three or four inches in thickness, 
used for the pavement of courts, and halls, and for 
the side pavement of streets. It is already worked 
a considerable way under the superior strata, which 
are supported by pillars left for that purpose. AH 
these strata have undergone catastrpphes, either pre- 
viously to the birth of the continents, or at that cera; 
for they are inclined towards Sandwich bay ; and 
moreover, they are full of fractures and dislocations ^ 
so that, after some of the inferior strata have passed, 
in consequence of this inclination, below the level of 
the sea, they again appear above it at some distance; 
this is frequently repeated, till, at Peverel point, the 
whole mass of the strata, having passed below the 
level of the sea, forms there a ledge of rocks, shewn, 
when there are waves, by the breakers, and indicated 
in maps by asterisks, the usual mark to express 
rocks under water. 

652. This 
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654. This is the entrance of Sandioich bdify the 
geological aspect of wliich is very striking. This 
bay opens to the east ; and while _ its southern part 
is composed of */rtf/flj oiiime-stone^ reduced, by their 
fractures, into terraces, one below another, down to 
the level of the water, a high chalk hill rises on the 
northern side, forming towards the sea lofty cliffs of 
chalk ; and ridges of both these different kinds extend 
themselves inland, embracing between them a large 
vale covered with meadows, the lower extremity of 
wliich forms the head of the bay. 

653. The small town of Swanage, where I landed 
at half past four, is situated at the foot of the lime- 
stotie hill behind Peverel pointy and extends itself 
along the side of the bay, and a part of the vale. 
Immediately on my arrival, 1 set out on foot to view 
this bay. At the point where it turns, and where its 
border is formed by the lower extremity of the vale, 
there cut off in small cliffs, I crossed a brook, flowing 
tlirough the meadows, along the foot of the lime-stom 
hill. I followed these small cliffs, which aie a sec- 
tion of the soil of the vale ; their greatest height is 
about fifty feet, and their base consists of strata of a 
reddish sandstone^ covered with sand of the same 
colour. These strata also have undergone catas- 
trophes ; for they are seen to incline towards the 
north, and finally to disappear under the strand ; so 
that, near the chalk hill, the low cliff at the bottom 
of the vale i$ composed of sand alone. I was told 
by the workmen in the quarries, that tlie Ihne'Stont 

strata 



175 

strata of tlie southern hills, descending towards the 
vale, pass underwits strata of sand-stone; and at 
SwanagCy Captain Lewis, of the sea fencibles, in- 
foraicd me, that, from sea, the strata in the cliffs of 
the chalk hill are seen to descend in the same direc- 
tion, towards the bay following this on the north- 
east 

654. From the observation of such phenomena as 
these, it cannot occur to the mind, that bays have 
been fohned by the actions of the sea^ and tlie vales 
coming down to them excavated by running waters. 
What subsidences and angular movements must all 
these strata have undergone, to produce such disor- 
der as I have here described ! The sea is so far from 
having formed this bat/y that it is tending to fill it up, 
as is the case with all others : the strand under the 
low sand-stone cliffs consists of sea-sand almost pure, 
and extends itself beneath the water with a gentle 
declivity ; it is here that the bathing machines are 
kept ; and at the foot of the cliffs tlie waves liave 
formed a very wide beach, composed of siliceous 
gravel, excepting near Swanage^ where this is mixed 
with calcareous gravel. As for the quantity of thd 
water which passes through this wide vale, I have 
mentioned a brook flowing along the foot of the 
lime-stone hills. In following the cliffs of sand-* 
stone, I crossed another rivulet on the beach ; and 
when I came to the chalk hills, I saw a third, which 
issues from an interval between the foot of those 
lulls and the soil of the vale, and is so small, that it 
4 loses 
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loses itself in the gravel* It is therefore every WiECf 
impossible to ascribe this vai^ to tlie action of rm^ 
uing waters. 

655. The lower part of the chalk hill on this side 
has no great declivity, and its base is cultivated ; 
tut above, it rises very rapidly* I began to ascend 
it in the interval just mentioned, following the sheep- 
tracks ; and I crossed the cultivated part from field 
to field ; but after this, the hill, covered only with a 
turf formed on the rubbish of the chalk, became so 
steep, that, finding myself much fatigued, and still 
far from the summit, I was going to give up my 
attempt, when 1 perceived at some distance, nearer 
the sea, a row of white patches in the turf, beginning 
from a lower part, and reaching the top. I went 
towards this, judging it to be a kind of path, formed 
by the footsteps of the countrj- people. It proved 
e);tremely troublesome to cross obliquely the rapid 
declivity of the hill ; and when I came to the path, 
or more properly succession of ho.es, I found them 
at a great distance from each other, the vertical rise 
of each step being at least a foot ; but, as tlie wea- 
ther was dry, and I had a firm footing at the bottom 
of these little cavities, I was here able to ascend the 
hill : its extremity towards the sea, which is lower 
than the rest, is entirely overspread M'ith the flinta 
belonging to the chalk ; but the quantity of these 
diminished as I ascended, and the top was covered 
with turf. 

.656. This 



656. This ridge of chalk hills, coining down frotri' 
the interior part of the country, and terminating in 
cliffs towards the sea, f6rms the separation between 
Sandwich bay and Studland bay, in 'which' latter is 
the gulph qf^ Poole. At tlie extremity of this hill 
towards the sea, there is a signal post ; I went up 
to it, and having made myself known to Mn Lowe, 
a lieutenant in the navy, who commanded there, be 
was so good as to accompany me, along the edge of 
the cliff, to a point which overlooked the whole ex- 
tent of Studland bay, and was immediately above the 
cape called Fore-land^ or Handfast point. This is 
a cape much resembling that of the Needles in the 
Jsle of IVight^ parts of it having been detached in 
the same manner, in consequence of crevices in the 
chalky strata ; the pyramid nearest the cape is not 
pointed ; it is flat at the top, and covered with grass. 
Mr* Lowe told me that old men remembered the 
time when it was possible to cross over to this sum^* 
mit on a plank ; but the distance is by far too great 
at present, as the cliff has crumbled much away; 
This cliff affords another example of what I have said 
respecting the difference in the effects produced on 
coasts, arising from that in the original depth of the 
sea before them, A beach has been formed under 
the chalk cliffs to the west of St. Aldharris heady 
where the sea is shallow, and they are beginning in 
some parts to be covered with grass. Here, on the 
contrary, the sea is still very deep at the foot of the 
cliff; so that all the masses which fall from the latter 
disappear ia the water, and a loitig time must pass 

K before 



before ttft dtmoKtioii wUl be terminated by % 
beach. 

657. When I was letdy to i^ecom to Swanage, Mr. 
X/>ur« filKmcd me a path very steep, but safe, which, 
after following lor some way the brow of the cliff, 
desoetids obliquely towards the bead of the bay. Iq 
going dowQ by this path, I saw on &e opposite side, 
the slope of the hill composed of the ime^tone^i^^ 
where heaps of rubbish indicated Ihe entrances of 
the quarries. I had a \^w, also, of a great part of 
tho vale terminating at the head oi the bay, an4 
interspersed with hiUodcs, which shew the disorder 
of the strata of reddish soil composkig ks bottom; 
a disorder already indicated by the inclination of 
these strata m the cliff in whidi it terminates toward^ 
the sea ; aad in the sequel will be seen other posi- 
tions of the same strata, rendering the catastrophes 
of the different lands of strata in this part ef the 
country too complex, to permit any distinct idea to be 
easily formed of them. 

Aug. iGtJu I staid this day at Swanage^ to visit 
the quarries. Two principal strata are worked ia 
them, one of which splits into flags, like that already 
mentioned in the cliff on the coast ; the other is taken 
out in large masses, and used as free-stone. I learnt 
that it was not above fifty years since quarries had 
been opened on the slope, the same stones having 
formerly been taken from the top of the hill; and 
this determined me to ascend thither fir^t When I 

had 
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liad reached the summit, I found it to be longltudi-f 
Dally intersected by a gkn, terminating, like a combe, 
at the highest point. It cannot be doubted that a 
great subsidence of the strata, from the highest to th^ 
lavest, has here Uken place, while, at the same timei 
a large mass has become ioclinjed, dipping down to^ 
wards the vale ; for a great section of these stt'at^ 
18 seen in the glen on that side ; and it is here .tha^ 
there were formerly quarries of the same s^nes a§ 
are novf obtained dn thie slope ; these strata ex^ten^ 
towards the highest part of the hill ; and I saw i^ 
i^everal places heaps of the rubbish of the ol^ ({u^t 
neSf only one of which is now remainipg, becau^ fh^ 
jexpeDse of the carriage of the stones froip hence .t^ 
the quay has been very much increased, fiinfip th^ 
farmers, enriched by the tUlage of lands jbefpjre un- 
cultivated, have had sufficient work for their horses 
at home. It .was this motive which led sonie .^ho 
«bad been engaged in the first quarries, a|id fully i^i^- 
derstood the directions and inclinations of the fitr(ff(fy 
to seek the same kinds at a lower levejl, by sinking 
on the slope ; the first who attempted t^i^ havAng 
succeeded, others followed their .fxampj[^; a,^d thqs 
the principal quarries are at present here* 

658. Before I speak of the two sorts cff sfr^fl 
^worked through these openings on the Hojiff, I stbi^l 
mention a third, distinct from both, the position .0^ 
which will serve to convey a general idea of thi^ in* 
ternal part of this hill. One of jthemasterjquArrymen 
conducted me to .the spot .undo: .wJbiich is/^uiad this 

N Si particular 
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particular stratum, distinguished by the name of 
Purbcck Portland^ because it has same resemblance 
to the limt'Stone oi Portland island ; and in fact I 
found it to contain the same species of chanae ; but 
this stone is harder, and is of a blaish colour, while 
that of Portia fid is yellowish. My conductor shewed 
me a broad terrace on Durlstcne heady a cape form- 
ing one side of the small bay of Durlstone wbenci 
this stone was taken. This terrace is separated firom 
the hill by a glen^ into which I descended ; bat I 
could not discover any trace of what was there cover- 
ed by the grass growing on a deep loose soil. . My 
guide then told me that this was a^ii/^ (a.sinkii^) 
extending through the whole thickness of the hill ; 
and that here ended the stratum o( Purbeck Portland, 
which had not been found iany where beyond it ; . 

659 • To give now a generaMdea of the situation 

of the two other strata, I shall explain the macmer of 

working therii on the slope above mentioned. A 

large vertical excavation is first made, down to the 

lowest of these strata, one of which, as I have said, 

furnishes flag-stones, and the other the freestone 

commonly called Purbeck-sione. Between these 

two there are others, to a considerable thickness, but 

of no usCj because tliey are too hard for the -chiseh 

For tlie purpose of working both the useful strata by 

the same opening, this is made wide enough to have 

' on one side a slope down to the lowest s^tratunfj, for 

the extrax!tion of the blocks, the workjuen de- 

' «c«QdiQg thither only by a ladder ; a road being cut 

'• : - oa 
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on th^ other fiide, wbicli leads directly to tlie upper- 
most stratum. 

4 

660. The materials taken out of this large opening 
are used to begin the formation of a platform with- 
out, on the side of the slope, the breadth of which is 
a.fterwards incre^tsed by the rubbish of the quarries, 
and of thQ stones hewn on it, under sheds, for various 
purposes/ The blocks arc brought, from the inner 
parts of the quarries, to the opening, on small carts 
with iron wheels, along a road paved with flag-stones : 
the bldcks from the upper quarry come out directly on 
the platform ; but those from the lower can come only 
to the foot of the inclined part of the opening. This 
part is also covered with flag-stones fastened toge- 
ther wjtli cramp-irpns, and at the top there is an iron 
pqlley, over which passes a rope, with an iron book 
at^^he end bf it; tliis rope is fastened to a windlass^ 
Strongly fixed in the middle of the platform. There 
is an iron ring in the front of each of the small carts 
tbfit bring up the blocks ; in this ring is placed the 
book at the end of the rope ; and the cart, in which 
the block is fixed firmly with a chain, is then, by 
n^^ans of the windlass, drawn up along the slop? : 
the wneels ari? of a sufficient height to allow these carts 
to pass oyer the pulley when they come to the front 
of the platform ; and being then, on flat groand, they 
are drawn wherever it is necessary. 

661. Qn examining the blocks on the platform, I 
ilid not see in them the chained belonging to the 
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stiiitum called Purbeck ForiTdnd; I found bnljr 
5ome small graphites on the surface of the dtratum. 
^ut looking at two blocks which lay near each otiier, 
I saw on thie side of one of them a larg6 ^sh, un- 
luckily without its head, and on that of tlie other, 
its impression. I desired the workmen to detach 
i)oth these pieces, and to send thetn for me to fVey^ 
iinouth, where 1 accordingly received tnieni ; itod tiiey 
Sure at present at Ashfield in JJevonshire^ in tte cabi- 
net of Mrs. M. A. Surges, whom I shall haVebfecar 
jsion to mention hereafter. This fish is neaHy a foot 
in length, from the point where the hiead k wanting 
to the end of the tail, and seven mches in' bfeddth at 
the point where the fins are fixed ; at first dght, it 
might be thought to have preserved its sc&led ; but 
it is the flesh itself which has that appearand^, beitlg 
converted into U brown hard sul)sbmce, , consisting 
of small flak^Si forming $i kind of mosaic, and i^Q^ 
eeparable, 

,. ;662V.Tbe master quarrymaij ted me into, tbfe 
i^arry whVnce. the3e large mocks /are taken. This 
^ratuip is called ^aTi . ^dipi ; because, as my con- 
^ductor tpid me, it had been first worked on ibe 
(ip%ns2Li the top of the hill : this directly shews what 
is here, the state of the strata; nor are t^e toltoi^ibg 
circumstances les$ int^reisting, as geological monu- 
ments. 

r . - .... 

^ . 6pS Two of these pircumstancea greatly fitcilltate 
jjheworkipgofthis stratum \ and fliefirst will afford 
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a new exam^e of the pheiunneiioD alrewly oppoicA 
to the Httttonian theory of the anuoUdatUm oS our 
mineral strata by an internal heat^ namely, that soft 
strata are often found between the hard ones ; now 
here, the stratum of Umi-^tane which is worked is 
separated froiA a lower stratum also of Ume^onCf by 
one of $Qft marlf about a ft>ot thicki wfatreou th« 
former rests. The other ehrcumataiieei equally fa^ 
YouraMe ttt the woikmra, is that the whole mas« is 
intersected by fractures in two different dk^^ns^ 
kngitudiml and tranvvrs^l* % the^ two <;irGum« 
tances, the blocks are already forn^ within the 
quarryi of a proper size t^ be titkm out; th^y ere k^ 
regtfhur |laraUelopipedi| and bavf eli the mne Ihiek^ 
Ms«^ viz. that of tfaue siratum^ which is 9Vf!^ &«(!; 

the other dtmewipasi 4epi(^ ^ ^9 ^ftfvm^^ tbf 
fradureftinbethdirecti^nsk Wh^ one ol th^w bk^k» 
ii to be delacbMl, npthi^g mote w sie^^W^ th^ t9 
dig wsAm *% m order to renoovetha soft nwifl Qth tb9 
most convenient side ; and it then sepa^?a;t^ from thf 
rest, and falls on that side. In every quarry, they 
b^ito by tekiog out. tjke bl^ka along ^ne of ti^ Ion- 
^tttcKpak imctures, le^vipg some here. an4 ther^ as 
tf support tp the. ro(ffi t>ul; when they haver pro- 
cfeodsd a certain way, they es^tend their wwk in 
taMidth,.by taking the blocks on several of these lines ; 
ibi order to increase as little as possible the distance 
from the opening of the quarry. 

664^ The road along which I went within the 
quarry will again show some very interesting phenpr 
Oena,, relative to the effects of the catastrophes unr 

dergone 
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fjergonc by the strata. The general method of work* 
ing in these quarries is to follow the direction in which 
the strata ' rise';' because thus, when the blocks ar« 
detached, they ai'e the more easily drawn on the 
small carts towards the opening. Tlie master quar- 
ryman and one of the labourers led me into the 
quairy with lanips. [ For a certain way, the Jfmr 
rose ;• but -it had, arthe same time, a lateral inclina- 
tion, which 'fatigued me very much; for though, 
where th^ blocks 'have been taken away, the stratum 
of marl is • co^efed . with flag-stOnes, yet, as this 
marl is "Soft, .the wci^t oif the blocks makes some 
of it ooze out in^^the iiifiervals bqtween the flags^ 
which Wloilers them extremely Slippery. However, 
the^^ quotes ire attended with another great advan- 
tage ;aiid this is, that, from the many- vertical ' frac* 
tures thfdu^h the wholp hill, (he water droppmg fixna 
the roof^ soon passes through the jioor ; so that it 
does not lie there,, but only produces some dampness 
in the quarry. :^ • r , : 

' ■. -, • • ' . . ■ . .. ■ . : i ■ ■. . 

6ff5. At a' certain point, I found the flodf aS tbii 
gallery become suddenly horizontal^ that fe to say, 
without either ascent or lateral inclination ; and jt 
had been already worked a considerable way in this 
position ; but the woAmen told me that, from their 
o^*'n experience, they expected soon to meet with 
another sudden change produced by a fracture, and 
to find the stratum either higher or lower, perhaps 
in a great degree: they showed me, in our way, 
wveral less considerable changes of its level luid inr 
"Vltaation; occurring aft^r fractures ; and always, in 
- this 
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this case, the fissure, which is very vndCj is filled 
with some extraneous matter, like the false veins in 
mines. Thus, in the transition from the ascending 
and laterally inclined planes of the strata, to their 
horizontal position, there is a fissure of gf eat breadth, 
filled with soft clay. 

666. The quarry-men farther told me, tliat consider-* . 
able vertical separations, filled with semi-transparent 
stalactites, are occasionally found between the 
masses of strata ; and that in parts where the verti- 
cal fissures do not pass directly from stratum to stra- 
tum, subsidences of some intermediate masses have 
taken place in the lower strata, while the upper have 
remained supported by the sides. This is the origin 
of aH* cacernsy which are more frequent in calcareous 
iDOUTitains, than in those of other kinds ; and 1 learnt 
fi'om the txiaster quarry-man, an elderly man, that 
cavern^ of considerate size have been found in other 
parts of this Ml, with springs passing through them, 
which afterwards break out at the surface. Advan- 
tage' has been taken of a spring of this kind to the 
north tX SwchiagCy for the constniction of a mill ; a 
hasin has bteen formed immediately below the point 
where the spring breaks forth ; when the water has 
accumxilaited in it, a ping in the bottom, near the an- 
terior edge, is taken out, and the water falls on the 
wheel ; the plug is replaced, when the basin is emp- 
tied, and as soon as it is replenished, the opera- 
tion begins again. Such springs can be produced 

no othenvise, than by the accumulation of the water 

« . 



in interior ataerm ; of which some greater exampkfl 
frill be seen in these travels. 

667. I have given this circumstantial description 
of both the internal and external parts of the hill at 
Su;anage^ because it will serve as an example of what I 
have said in general respecting the formation of hills^ (as 
well as of mountains^) and of their intervab^ the vaks; 
I mean, that they are original form of the continents, 
produced by the catastrophes oi the strata on the 
bottom of the ancient sea ; and hence may be under- 
stood why^ in describing the external appearance of 
hills, I so frequently mention surperfi9kl inflexions 
of their summits;, since these inflexions, which cai^ 
sa>t^ in such' a situation, be attributed to ex;terior 
causes, shew an internal disorder of the stony strata^ 
produced by their fracturei^ and by the angular mo;* 
tiotis of their disunited masses, which the loose ex* 
temal soil, cultivated, or covered with grass, conceals 
from view. It has been seen in this hill of Swanagtf 
that a simple infteaion on its brow marks a point, 
where the stratum of Purbeck Portland is cut ofi^ 
and beypnd which it appears no more ; that an ia* 
fitjsion on the summit discovers strata w^ch are also 
found on the slope ; and that, wpth such small ex* 
lernal &igns> tlie whc le mass of the strata within the 
faiil is fractured and disordered. The soil of the 
vale, and that of the chalk \XCi^ on its noithem side, 
canuQt be examined with equal advantage, because 
there has been no inducement for piercing them ; 
but it will be seen, that their forms annouiice no less 
evidently the catastrophes by which these external 
appearances have been produced. 

9 ^H^ 



Augi \7fh. I hired a faorse at Swanage of a mail 
Pfho wad to accompany me on foot, both to serye ma 
as a guide, ahd tt> take back the horse when I should 
want it no longer. My design was to go to Sttid- 
land baify and thence to Poole harbour, which opens 
into it: the horse way was first up the vale, as far 
as dn intersection in the ridge of the chalk hillsi 
wherein Corfe Castle is situated, and whence thetie 
are two roads to the bay ; one along the foot of the 
chalk hills, Oil the opposite side, and the other over 
their top : I took the latter road, purposing to re^ 
turn partly by the former. 

669. r found the soil of the vale interspersed with 
those Mtecks which I had observed from above, and 
which, in some parts, ris6 on the foot of the border* 
ing hillii^, indicating the disordered state of tb^ strata 
tf ifm reddish soil beneath the turf. When I came 
to that interruption of the chaffc hills just mentioned^ 
in which Corfe Castle stands on a small emi- 
tuencc, J sia\v*oh the left-a high kisulatisid hill of cfialk, 
dividted, from top to bcttttwn, >by a dombe with very 
isteepHdisV rubbish of kckdtk sufficiendy iiard to be 
used ih hitfefedihff'thfeTOadsis-taten from its foot It 
TviH ^ 'ififeh, iri iSift cf0«tse of ' theite b-avels^ that the 
iowcst irtf/Wir' ih the chalky eminences are very geiie- 
Vaify the feir(/(»/, 

• '669. I did tidt at this tftfte istop at Corfe Castle; 
%rat.^cending the chalk hiil separating the two bays, 
% pi'oceieded tipdnit in a retrograde direction towards 

the 
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the sea, nearly to th^signal-poA wliiCh I fa^d visited 
two days before. The slope of tiii3 hill is much less 
steep on the side of Studland bay tli^n on that of 
Sandwich hay^ and its lower part is cultivated : near 
its foot, I found a small k)ngitudinal vale,. dividing it 
from an interrupted ridge of hills running alpng the 
foot of the chalky eminences. I ascended the nearest 
of these mounts, and found it tctbe composed of the 
same reddish strata Mhich form the l^ttom of the 
Tale on the side of Sandunck bay ; those of sqndstonc 
bdng covered with sand, and ip gr^at discfi'dcr. This 
stone is called grit in the couvitry, ftnd some of its 
strata^ which are of various colours, are hard enough 
to serve as grinding stones ; its scattered, fragnaents 
are strewn over the whole slope of the hill ; and, 
irom the aspect of ihe place^ it may be C9pcluded, 
beyond all doubt> that such a chaos cannot have been 
produced by any cause in action on the coatiaentS| 
^nce they have existed* . . - 

670. Hie village^ of Studland stancjb.on the foot of 
this hill J and lower dpwn; is a very wide §trand, ex- 
tending southward; to Foreland point, and bordering 
the whole bay up td its northern -cape near Christ- 
churchy being interrupted only byr tjbe entrance of 
Poole harbom\ ficyond StMdlandi o^. tji^ Jatter side, 
the strand runs along the foot of a ijidge-^pf Ip^ hills 
branching off from those by which I had descended 
thither, and encopipasjsing a; great part; o^ the guljph ; 
it appeal^ even, that the subsidence, of a part of ^he 
strata of tbia ridgp,/ below Jhe level .of the water, 

ha« 
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has been the cause of the continuation of the strand, 
as far as the channel which the tides liave preserved 
for tliemsclves in the enclosed gulph ; that channel 
forming the entrance of the harbour. 

671. The sediments of the land-waters bsing al- 
most entirely, retained within the gulph, while the 
small portion of them issuing with the tides is carried 
out to some (jistance^ this wide strand is composed 
of pure sea-sand, with the little gravel which the 
waves have found in their course; so that the 
winds have formed a row of dunes^ resting against 
the feet of the hills^ except in a part where, the ori- 
ginal bottom of the sea having happened- to be lower, 
the high tides still fill a space, which, in the county 
maps, is called Little Sea. Tlie tide being much 
risen when I camo to this space, I took my guide upon 
the horse behind mc till we had crossed it : there are 
no dun^s here against the foot of the hill, because the 
strand itself is interrupted ; but they begin again be^ 
yond this, and go on to the end of the slip of land cal* 
led Hathorn pointy about five miles distant from Stud^ 
land^ There a passage boat is kept, in which I 
crossed the entrance of the gulph ; and I landed on 
a continuation of this slip of land, extending as far 
as the hills on the northern side. 

672. This part of the slip of land appears also to 
have been fomried on a submarine bar, beginning 
from these hills ; and the sea has doubly contributed 
to increase its breadth. On the outer side, so large a 
quantity of sand has been driven towards the coast, 

that 
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that it has formed dunes, indicated in the map undef 
tlie name of Sand-kills. Within, where the sedi- 
ments of the land-waters are retained by this bar, the 
waves and the tides have formed a broad strand, now 
covered with grass. The dunes bordered on the mner 
side by this strand are so wide, that, being overspread 
with heath and furze, they maintain a flock of sheep, 
belongingto a fann-house, which standi there. In my 
way to PoolCy six miles from hence, I turned to the 
west, and proceeded alpng the fogt of some hills, of 
a nature quite different from the tliree kinds already 
described on this side oiSwanage ; these belong to the 
ridge which I had crossed in my preceding journey 
from Poole to Christchurch, (§. 594,) and which, so 
far as can be perceivejd from their abrupt actions, 
are composed of sandy strata, some white, and others 
yellowish, intermixed with strata of white clay ; the 
surface being covered with siliceous gravel. There 
are in the gulph several original islands^ consisting, 
as I was told, of tl>e same soil with the latter hills, 
and the vale terminating at the gulph : the principal 
of these is Branksea Isle ; part of it is cultivated, 
and the rest planted with fir-trees. The ridge of hills 
which I followed has several branches advancing into 
the gulph ; and there are very extensive new grounds 
on this side, already beginning to be green at \ovf 
water, though they are still covered by the high tides, 
except in the creeks, where they are beconie pastures. 
In one of these creeks, between tlje Salt-ojffice and 
Parkson. salt is made in the same manner as at Xy-* 
ptingfpn* 

673. At 



i9l 

67S. At ParhoHf the road quits the shore, tQ 
pass over a ptomontory, before which, as it advance^ 
farther into thegulph, there 19 not yet a solid straud ; 
its sides have coitinued longer abrupt than the parts 
less exposed to ^ waves ; but by degrees, as tfa^ 
new lands have been formed against theqi, th^ese 
cliffs have been reluced intQ .<$|opes, and ^vered 
with grass, remaiain^ abrupt only at ijts eiLtreojiity;. 
Before I arrived at P«>fc, I passed over several other 
promontories, crossing t|ie wt^rvals between theoi ,on 
the new lax^ls. In foot of these lands, thece aftf 
two spaces with &rm-bvises on them, which, at high 
water, appear to be mnd^f ; :but they are probably^ 
sA Ipw water, united to .he coast I crossed one of 
]the creeks to arrive t the proqnontory, ahready 
described m §• 593, lon ^ich Poole is situated ; ^n4 
Jl entered the town oearl in the poiddle, opposite to 
the quay whece the vesels lie : I arrived {there ^ 
half past one, and at thre I set out for JVareham^ oa 
the opposite side of the gulph, at the distance of 
about nine miles. 

674. As the tide was ging out, I took^ in leaving 
Poole, a road over th^ vm lands within the gulph ^ 
but, after I had proceeded^ certain way, I came to 
a part still covered with w.ter j and this obliged me 
to ascend on the original joast, and to follow the 
high road passing along thebf)rder5 of the gulph over 
small hills, most of which areuncultivated. Thougli 
the tide had not yet completiy f etired, I ^w thjC 
c^lph almost entirely pccujncl with sand^hanks^ al- 
\ ready 
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Iready green in their middle. Towardi^ tfie sra ex* 
lends the ridge which, advancing from tlie Siudland 
side encompasses the gulph^ and is h)rdered without 
by the wide strand above describe. I arrived at 
Warthxmi at seven o'clock ; and ay I intended to stay 
there, I sent back the horse to SoanagCy and began 
my observations that same eveiing, with a gnide, ia 
order to form a general idea of tie place. 

G7S. A promontory of tb continental soil ad- 
vances at the head of the guph ; and across this, 
at about a mile from its extremity, is built the 
town of JVareham. This f omontory separates the 
mouths of two small rives; one of these is the 
FroomCy already mentionedas passing through Dor- 
Chester^ whence it arrives on the southern side of 
the promontory ; the other arriving on the northern 
side, is the Piddle^ seen fom the top of th^ promon- 
tory winding through madows to a considerable 
distance. Here, as we hve found to be the case in 
many other places, the ule in which the river floT\i5 
is so far from growing ^ider as it approaches the 
sea, that it becomes narower ; and of this circum- 
stance advantage has bea taken for the purpose of 
raising the level of the ^ater by a dam, that it may 
fall on the wheel of a mlL 



676. The Froome .S5ue|5 also from a large vale 
covered with meadovs ; and at its origitial mouth 
there was formerly aportas much frequented as tibft 
\A Poole ; but the yaolc head .of tho'gulph has h^. 
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Jd much filled up by the sediments of land-waters^ 
and tlie sea-sand driven again the shore by the 
waves and the tides^ that very extensive new landi 
have been formed here,' covered with meadows, 
through whic.i both the rivers have prolonged tlieif , 
cour3e. But the bed of the Froome is at present so 
Shallow, that orily siilall craft can come up to the 
port, and even these must ascend with the tide. I 
went to the end of the promontory, where I saw the 
meadows of both sides meeting before it, and advan- 
cing forwards a considerably way ; and I was told 
that they were still continuing to extend them*^ 
selves. 

Aug. 18fA. Setting out on fck>t frdm Warehantf 
at ten im the morning, 1 proceeded first towards Corfe. 
Castle^ at the distance of four miles. 

677. in going out of the town, I crossed the mea- 
dows of the Froome on a long causeway with several 
openings, the principal one for the river, and the 
Others for small rivulets, and for the passage of the 
waters when the meadows are overflowed. This led 
me to small hills covered with heath, the soil of which 
is a white' sandj overspread with siliceous gravel. 
Having proceeded some way farther, I came to a 
large excavation, already very deep, wjionce is taken 
tohite clajfy used for making pipes and earthern ware, 
and transported for these purposes to a considerable 
distance. To carry off the waters from this kind of 
quarry, a trench has been made, which crosses the 
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roady and is passed on a bridge. These strata of clay 
ere covered by others of white sand intermixed with 
yellowish : there is a great deal of siliceous gravel 
on the surface, but none in either of the above bvo 
kinds of strata. 

678. Between this and Uie entrance of the opening 
in which Corfe castle is situated, I passed over some 
low hills on the base of those belonging to the clialky 
ridge ; and when I came to the opening, 1 saw the 
castle within, /Standing on an insulated mount, of 
which it covers the whole summit : it was formerly 
flanked with round towers ; but it was demolished in 
1645, during the civil wars, and its walls were in 
part blown up with gunpowder. The masses of 
these walls and of the towers, still lying on the slope, 
may afibrd an explanation why the word breccia, 
which, in Italian, signifies a broken wall, is, in Geo- 
logy, applied to certain hard strata, containing frag- 
ments of other stones ; for the mortar of the fallen 
masses is so much indurated, and adheres so strongly 
to the stones, that some of the towers remain entire ; 
and one, which is detached from tlie wall, leans very 
much to one side without being broken. I entered 
tlie precincts of the castle by a very high bridge, sup- 
ported by three arches, and passing acr<xss a vale : 
it rests against, a hill near the village called Corfe 
castle. On the back part of this hill, an abrupt section 
of the chalky strata shews that their planes, nearly 
vertical, run across the hill ; but in other places^ and 
even in the mount of the castle, the inclinations of 
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the fetrata Are different ; which circumstancis very 
visibly indicates that this interval between the hills 
has been the effiect of a subsidence, followed by an^ 
gular motions of the divided masseis, part' of wliich. 
have remained at a higher level. At the foot of thes^ 
hills the chalk is very hard, 

679. The small river Corfcy formed in the valea 
and combes coming down to this opening, divides 
itself to encircle the mount of the castle^ ajid after- 
\Vards, re-uniting, is directed along the foot of the* 
hill, for the purpose of turning a mill; whence it re- 
turns to its natural channel, and flows tlirough a vale, 
which is in one part very deep, and terminates in 
one of the creeks of Poole harbour. I undertook to 
follow this vale along the summits of the hills on its 
left side ; but I found them so much covered with 
very high furze and broom, that I gave up the attempt^ 
and turned back. 

680. I then came iiito a meadow, where, being 
already fatigued by my walk, the shade of a tree m-^ 
vited me to rest. Throwing myself upon the grass 
on one side, I took my pen and ink and my pocket- 
book out of my pocket, in order to note down my 
observations; and while I was writing, with my 
head bent downward?, and my eyes screened by a 
hat with a wide brim, which I wore in these excur* 
sions to keep off the sun and the rain, I suddenly 
perceived before me the edge of a muslin gown ; I 
raised my head, and saw a tall pretty girl, neatly 
V . o 2 dress^(Ja 
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dreisccl, who said to mc, " Ptiy, Sir, aite yon lit ?* 
•* No, Madam," answered 1 } " but why do you a&l^ 
*' me that question?'* " My mother and I,'' replied 
ahe, " from our house^ saw you fall down under the 
" tree, and not stir afterwards ; so we were afraid 
" that you had been taken ill ; &fld my mother sent 
" me to know what was the matter, and whether you 
f' wanted any assistance.** I was much pleased at 
such an instance of kiftdness, atul explained to ber^ 
that, being fatigued, I might very probably have laid 
myself down like one who was fallmg, and that I had 
remained in the same posture because I was writing.^ 
The good-natured girl expressed great pleasure aji; 
liearing this ; but observing that I was much hotted, 
she invited me to go and refresh myself at her father^ 
house, shewing me, at some distance, the milt 
which I have mentioned, and telling me that her 
Hiother, whom I saw in her garden, looking towards 
us, would be veiy happy to receive me. I must 
have gone a great way back, to have accepted this^ 
truly hospitable invitation ; I could therefore only 
thank her for it; but seeing her so obliging, I told 
hfc4 how I had been hindered from proceeding far- 
ther, and asked her whether there was. any path 
through the furze along the brow of the hills, whenc^ 
I might keep in view the vale through which their 
loill-brook flo^^ed : she replied that there was such a 
path, and she went on to shew me the entrance of it, 
telling me, however, that I should find it very fa- 
tiguing and difi^cult to follow; arid so in fact it 
proved; after I had taken leave of her, 
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68 U But the greatest inconvenience which at^ 
tended this path was, that it frequently turned away * 
from the brow of the hill ; and I was then obliged to 
pass through the thick furze, that I might not lose 
sight of the vale, where I saw the little stream flowing 
along, sometimes, as it were, at the bottom of a green 
cradle, the grassy sides of the hills coming down to 
its edge ; sometimes through small horizontal mea- 
dows ; but in no place did any trace of erosion ap- 
pear. From one part of this elevated border of the 
vale, I saw at a distance, near the top of a hill on the 
other side, a ro^ of heaps, which seemed to consist 
of the rubbish of "quarries. I wished to kno\^ what 
it was that was worked there; and ascending an 
eminence, in order to gain a sight of some habitation, 
where I might make inquiries, I discovered a farm- 
house in a cultivated vale, towards which I descended, 
but there was nobody within, I then proceeded along 
the vale, till I came to a cottage, where I found a. 
lame old woman, and a young girl. I questioned 
the former respecting those heaps ; but she did p^t 
und^stand what I meant, never having observed the 
spot where they lay, which was out of sight of her 
cottage, being concealed by the hill bordering the 
vale. I begged her to let me take the girl up the 
hill with me, that I might shew her the object of my 
jnquiry ; but she would not allow her to go alone ; 
and as yet she was willing to oblige me, she 
took her stick in one hand, and leanings with the 
other on the girl's shoulder, she set out I^erself 
before me. When we were come to the top of the 

hill. 
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liill, and she could see the heaps about which I had 
inquired, she told me that, though she had never been 
on the spot, she knew that white clay had been dug 
there for a long tiuie, and was carried away by sea, 
and that this clay was followed to some depth below 
each of the openings which I saw, 

682. Here then, at this high level, in a section of 
the sti'ata of the ridge of hills bordering the coast, 
and descending from this point, in several terraces, 
towards the bottom of the vale wherein flows the 
little stream, we find the same strata of white clay 
which I had seen worked, near IVareham, at a lower 
level; and I learnt afterwards that they are also 
found under the soil of the vale terminating at Poole 
harbour^ as well as in the hill between this vale and 
that of Christchurch. These are very distinct 
stratay and the regularity in their masses shews that 
they must have been formed in a horizontal and con- 
tinuous situation : now these masses being neverthe- 
less found dispersed in various places, and at very 
different levels, we cannot consider Poole harbour^ 
and the *oale coming down to it, in any other light 
than as effects of subsidence ; and this is confirmed 
by the descriptions which I have given of the other 
hills on both sides. None of these effects can have 
been produced on the continent since it has existed ; 
they must therefore be original features of its' sur- 
face ;, and thus the sensible progress of the filling up 
of Poole harb(^r is among the proofs that the conti- 
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nent cannot have existed during a very great number 
of ages. 

•> 
683. In returning to JFareham^ I followed for 

some time the upper parts of these low hills, by a 
path, the unevenness of which shewed the disorder 
of the strata within, though they w^ere concealed 
from sight by the thick loose soil above them. The 
ridge of the high chalk hills was on my left ; and as " 
I proceeded in that direction, I remarked in them a 
recess, which, when I first observed it from a dis- 
tance, appeared to me similar to the opening of the 
passage to Corf^ castle^ where this ridge is inter- 
rupted ; but, on arriving opposite to it, I perceived 
it to be only a great subsidence of the mass of chalk 
within the ridge ; for I saw on the slope, towards the 
bottom, a zigzag path ascending it, and forming a 
communication with the farther side of the chain ; 
and the waters proceeding from the sides of this kind 
of combe form at its bottom a morass, whence issues 
a rivulet : I crossed the latter on a bridge in the 
high road, which 1 there re-entered; and I reached 
JVareham at four o'oclock. It being my design to 
return to JVeymouth alpng the foot of the eminences 
of chalk in the interior part of the country, I this 
evening engaged a one-horse chaise, with a guide, for 
my journey; purposing also, in the course of it, to 
cross the summit of those hills nearer JVeymouth. 

August 1 9th. I set out firom JVareham ^t eight 
ia the morning, and first reascended the promontory 
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separating the latter part of the courses of the twci 
small rivers. 1 then went down towards the Frooim^ 
which flows through extensive meadows between the 
low bills bordering tlie foot of those of chalk : into, 
these meadows the road frequently descends, to avoid 
turnings ; and I proceedc I thus as far as JFoolbridge^ 
about five miles from JVareham^ where the feet of 
the hills, approaching each other, have permitted the 
construction of a bridge ; on this. 1 crossed the river, 
which! left on the right, as I ascended towards thq 
chalk hills. Before I had reached the bridge, I had 
seen from the road Lulworth castle, with its park, 
appearing to form a continuation of these hills^ 
though, as I have said, when viewed from the sea, it 
is seen to stand on an insulated mount, like Corf^ 
castle, in a chasm between the eminences of chalk*, 
but the features of the scenery are here on a larger 
i?cale. 

684. Ascending gradually the slope of the hills, | 
came to a spot where a small mount of chalk rises, 
above the loose soil; and though this spot is eigh^ 
miles from IVarehaniy and the farmers round that 
town, where much tillage is carried on, have chalk 
close by them at the foot of the^r own hills, they comei 
here to fetch it, as dressing for their lands ; because. 
the chalk a.t the foot of the hills, belonging, as I have 
already explained, to the under sf?^ata^ discovered 
only by the catastrophe common to them ajl, is very 
h^rd, and almost stony*; while this mount, being 
higher, is formed of the upper strata^ which are soft, 
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#nd pasily pulverized on the lands ; these ^k the 
§trata that principally cof^tain the flinty. 

685. The nisarer the. summit of the eminences qf 
fhalk is approached, the more does the loose soil^ 
composed of sand, and covered, with flints, diminish 
in thickness; till at last pothing remains on the 
phalk, but the grass growing on its Own product, the 
black vegetable mould. I thus arrived at the village 
of Poxwellj whence I descended, by a steep road, 
towards Osmingtofu I had now reached the back 
part of the hills on . the coast, which I had not had 
thne to examine in my former excursion. (§ 588,) 
The vale of Qsmington Jies in the interval between 
these hills and the chalky eminences ; but on both 
Its sides appear sections of the lime-stone strata ; the 
different inclinations of which shew that a great frac-* 
ture has here taken place, and has been widened by 
the subsidence of the sti^ata towards the sea. I 
passed pver the ridge of hills on the latter side, and 
in the descent I saw many quarries on the sections 
of the strata^ here forming successive terraces. At 
the foot of some of these sections, there are small 

• 

transversal vales, by one of which I came to the 
village of Preston ; whence I entered the high road, 
from Dorchester to JVeymouthj and arrived at the 
latter pl^ce at eleven in the morning. 

686. I set out again from Weymouth soon after- 
guards, gn a journey into Devonshire ; but as I re- 
amed ^o |hat county the two following years, and 

visited 
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^risfted also Somersetshire and Cornwall^ in order not 
to separate travels connected with each other by 
many points, I shall first relate, in this place, my 
observations around another town very much fre^ 
quented^ namely Bath. 
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Journey from Windsor /o Bath and Bristol, with 
Observations in the country ai^ound those Cities* 

687. I had already often travelled this road, and 
visited all the places in the neighbourhood of Bath^ 
when my eldest son, who lives at Geneva^ came to 
England to see me. I took that opportunity of 
making with him the journey which I am now going 
to relate. The road from London to Bath is how- 
ever so well known, that I shall mention only two 
particular circumstances respecting it. 

June \st, 1805. We set out from Windsor fof 
Bath. Near Reading is a vale of great extent, level- 
led by the waters, and covered with meadows on a 
peat soil, where I remarked the same phenomenon 
which I have described in Holstein between Eutin 
and Kiel (§. 312.) ; namely, that the sand under the 
peat is penetrated with its molecules down to a cer- 
tain depth. At Reading, and in the neighbourhood, 
this sandy peat is used for firing ; and large heaps of 
it are also burnt on the spot, becausje the sandy ashes 
form a very good dressing for particular lands. 

688. The other object which fixed my attention in 
this road has already been mentioned (§. 528.) as a 
great geological circumstance ; and such it is in many 
different points of view, as well with regard to the 
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Mature of the revolutions which the surface of the 
earth has experienced, as to the time during which 
the existing continents have been inhabited by th^ 
human race. It was in reference to this latter con- 
sideration, that I was struck, after we |iad passed 
Marlboroughy with the great diminution in the quan- 
|ity of the blocks cxi granulated quart 2i scattered over 
MarlborougJi downs since I had observed tliem in my 
m first journies to Bath ; and this recalled to my mind 
ft remark of M. pe savssure's respecting a similar 
circumstance^ In his Voyages aua: Alpes he intro* 
duces a mineralogist observing the hlocks ofprimorM 
atones scattered over th^ space betweeiT the chain of 
tlie Alps and of the Jura^ and continues thus,. 
(§. 1 101,) " He will behold with some interest large 
f * blocks of these debis dispersed here and there on 
** the borders of the lake of Geneva ; for ei^ample, 
*■ between Allamand and Rolle, There were form*. 
" erly vei^ fine ones along the high road ; hut they 
" have been almost all destroyed, either for the pur* 
*^ pose of mending that road, or for building* It is 
" very natural that such uses should he made (rf 
'* them ; but as for me, 1 cannot see, without a Uvely 
** regret, the destruction of such precious monun 
" ments of the great revolution to which the surface 
*' of our globe is indebted for its present state, for 
** if this destruction continues to make such progress 
" as 1 have seen during tlie last twenty-five years ; if 
" the enclosure of lands and tlie construction of 
** buildings go on increasing in the same proportion} 
** it is prgbable that, in the course of two or three 
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** Ci^tituries, few or none of these monuments will hi 
" left in our country. This consideration combines 
*^ with many others in proving the truth of an opini- 
*' on, which I have elsewhere already hinted ; that, 
*' although the mountains, especially the primitive, 
" appear to be of such an antiquity as alarms the 
" imagination, yet the actual state of the surface of 
" our land, its population, its .culture, are compa- 
" ratively of an almost recent date." 

689. This remark is no less applicable to ^farl-^ 
borough downs. Passing over these plains in 1780, 
1 had found them, in some parts, so abundantly 
covered with large blocks of grariulated qimrtZj that 
there was very little space for grass in the intervals ; 
while in my present journey, after a similar period of 
twenty-five years, I saw vei^ few of the block* rer- 
maining in those places. This diminution proceeds 
from the same causes as are pointed out by M. de 
Saussure ; and in a much shorter space of time than 
is assigned by him, this great monument of the revo- 
lutions to which the surface of our globe is indebted 
for its present state will no longer exist on Marlbo- 
rough downs. As more land is taken into cultivation^ 
more buildings are proportionally required ; 'thes(| 
blocks are broken into cubes, and used for the walls ; 
and as they are taken in preference from the spots 
nearest to the high roads, the parts within the obser- " 
vation of travellers have consequently been tlie 
soonest cleared. 

* 
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.690. Such hlocis were originally dispersed over ft 
great extent of country in this southern part of 
England, particularly in JViltshirCj Hampsftire, and 
Ber/cshire : from a very early period, they were used 
for large edifices, such as TVindsor CastlCy and seve- 
ral Gothic churches : and it is also of immense blocks 
of this kind that the stupendous monument of Stont- 
kenge on Salisbury plain is formed. These masses 
vere, for the most part, buried in the sand, below 
the surface ; and formerly, scarcely any were used 
but those which shewed themselves above it ; so that 
there are many still remaining: they are called htath^ 
stoneSy as being found in heaths ; but as these lands 
are brought into cultivation, which at present takes, 
place very rapidly, the stones are removed, and at 
last none will be left but on the tops of the hills. 
Now here this object assumes another geological 
aspect ; inasmuch as throughout the whole extent of 
country in which these blocks are found in such 
great abundance, no stratum of their species any- 
where appears. I have entered into these details, 
chiefly because I shall have occasion to refer to them 
towards the conclusion of these travels, on account 
of an hypothesis of Mr. Playfair's respecting the 
origin of vast quantities of gravel of the same stonci 
which are scattered over several counties farther 
to the north, particularly /ira;^/cA'^Aire and JVor* 
cestershire. 

691. I proceed now to Bath ; but I have visited 
this place too frequently to enter into full details 
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respecting all my observations in its neighbourboDd ; 
I shall therefore begin by giving a general sketch of 
the geological objects on which we are hew to fix 
our attention, and I shall then relate sucli particulars 
as I observed in the present journey. This whole 
country chiefly consists of strata of limC'Stonef but 
of very dissimilar species ; the diflerent levels at 
which the same species are found being monuments of 
the catastrophes whereby hills have been ibrmed, 
(comparatively with vales and plains^ and shewing 
bow unnecessary it is to ascribe this operation to 
rummg waters^ which, on the contrary, are every- 
where seen to raise the bottom of the ^oaks. But 
these monuments of revolutions are again, as I 
fihali shew in particular instances, af the number 
of those which the labours of men are tending to 
efface* ., , , 

()92. I shall Krst remark, that a course of bbserva- 
tionSy which I made in the neighbourhood >ofii2/A, 
in 1787, happened to be at a particularly fiavouraUe 
period ; inasmuch as I had an opportunity of observ- 
ing, especially, on the sidles oi Lansdown hill, sec-- 
' tions of strata, then laid open to view, though before 
concealed by the rubbish of the slopes ; nor wafe that 
period of long duration; as the buildings, for which 
every thing was then in preparation, soon began to 
cover these spaces, and have been ever since con- 
tinuing to extend themselves. I shall therefore give 
a general idea of all that I then observed, though no w^ 
no longer visible. 

693- Lansdown 
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Sp§. £ansd6wn is a hill nearly Insulated, wbicjij 
tiith little breadth in some parts, extends about fou^ 
Idiles northwards from Bath^ and separates two 
large combes, that of Charlecomhe on the east, and 
another on the west, wherein Weston stands. Iii . 
these combes, lio streams are formed but rivuletd 
winding through meadows at their bottom j and a 
proof that they are both the effects of subsidences ii 
found ill piercing through the rubbish covering the 
slopes of Lansdcrwn hill which come down to them } 
for when the solid mass is reached, sections of the 
strata are fou.nd, produced by fractures at the time of 
the catastrophe, and since covered by loose fragments 
of the strata and other materials. 1\i^9^ sections^ as 
I have said, had been laid oped to a certain extent^ 
■when I was oil the spot in 1787 ; and I observed 
the strata to succeed each other in the following 
order. % .. 

694. In general, the upper stratum of the hill con- 
sists of a hard liiJie-stone, easily divisible in laminae ; 
this is the same kind which I have described in Port'^ 
land islandy and on the low hills near Bridport and 
Weymouth ; here also it is used for walls of enclosure : 
"when the fragments have been long exposed to the 
air. their surface exhibits in relief a multitude of 
small marine bodies, some entire, others broken, and 
consisting of shells of various species, madrepores, 
corallines, and the spines of echini, some so small 
that they cannot be distinguished without a magnifier. 

Where 
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Where these superficial strata are missing, irf consA- 
quence of a succession of catastrophes, there remains 
above the rest a stratum of white marl; but neither 
does this prevail in all parts. The stratum which 
next succeeds is very remarkable, especially on ac- 
count of its being found in various places at different 
levels t it consists of concrete masses, formed in ^ 
calcareous sanJ, and mostly in contact with each 
other ; though the sand is loose between them, they 
are themselves very hard, and iri their manner of 
breaking do riot ditFer, in any respect, from other 
lime stones, of equal hardness, in continuous strata. 
These masses, which are of various sizes, are used for 
foundation walls : I saw several marine bodies on 
their surface, and in the broken nksses. In various 
parts of the continent I have seen strata similar to . 
this, shewing one of the degrees in the disposition of 
calcareous substances to comolldation. 

695. Under the latter stratum lies one consistino" 
almost wholly of sand^ and containing but very few 
concretions ; its sand is not entirely soluble in aqi a 
fortis. This stratum covers another which aqia 
fortis dilSsoJves almost totally, and in which the con-- 
cretionsy containing some marine bodies^ are very 
large and proper to be .cut with the chisel. The 
stratum next under this is perfectly consolidated, like 
tile generality of Ime-stone strata, and is easily hewn 
into pieces fit for many uses; it contains a prodigious 
quantity of sea-shells, mostly bivalves; as chamse, 
pectines, cardia, anomise ; but the stratum below it 
\i AO hard a$ to tequire to be blown in piecee^with 
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^npowder. Lastly, below i^U these strata^ I again 
^w one which was inopympletely consolidated; it 
separated into irregular masses, and shewed by the 
difference in the marine animals contained in it, tbat^ 
after it was formed, the liquid of the sea must have 
undergone a sensible change, previously to the for- 
flaation of the succeeding strata : this stratuiQ con- 
fined a great quai\tity of cornm Ammonis^ . very 
small in some of the masses, where they seemed, as 
\t^ were, in. a nursery bed ; while in others there were 
some at least a foot in diameter ; in this stratum I 
fpund also abundance of belemnUes. . 

i 

; 696. I have now enumerated the pirincipal calca" 
f^ous strata open to view, when I examined the 
(^^erent parts of the slope of Lamdown oa the side 
ttgarest to Bath ; these parts being then in preparation 
for the buildings which covered them in 1805, The 
above strata incline towards the town, and beneath 
them lie soft bluish argillaceous striata : this is known^ 
in the first place^ by the wells dug for the new houses; 
^ere, in ordpr to obtain water, it has been necessary 
tj) pierce through the calcareous strata^ down to 
those oi clay,^ and to hollovy out cisterns in the latter, 
in which the vyaters that filtrate through th^ upper 
strata are collected. These argillaceous strata are 
found at different depths, doyvnto that of 60. 
feet, according tp tlie parts of the. hill . which are* 
bored. . . , 

697. The efFi?ct of thiai i^clinatior^ o£ tiie atmtn, 
towards th^^SSlti^hsw k»el£ oa t|]i6.eastei:iLpartLp£i 
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this extremity of the Iilll ; for here they have not only 
been broken, but, either by their sliding lower to th« 
ti^est, or perhaps by the disappearance of great masses 
below the level of Charlcombe to the east, and of 
the vale of the Avorij to the south, the lime-stnne 
strata are missing on this eastern siJe, uhere tha 
argillaceous only are found ; of the latter iscomposed 
Beacon hill ; a great (rart of the tool of which had 
been cut away, when I saw it in 1787, in order to 
prepare for the erection of a new row of houses ; 
these have been since built, and now conceal all 
that I tlien observed. The argi.laceous strata are 
there covered only with a loose soil, consisting chiefly 
of sand, whence issue the sprinors, the waters of 
which formerly ran down the slope in rills; but 
this covering had been removed in several placet 
along the course of tliese rills, and reservoirs had 
been sunk in the clay, whence it was proposed to lead 
the water by pipes to the future houses. 1 observed 
the section of the strata in the excavated spaces ; I 
Saw in them concretions, some dispersed, otners 
forming distinct strata between the soft oiks: both 
these kinds of strata contained marine bodies, such 
as belenmites, chamae, pecttnes, cornua Ammonis, 
but in small quantities ; I found there also some 
ochreous geodes of various sizes, the concentric coat* 
ings of which were of different shades* 

698. Now as all the strata above described con- 
tain marine bodies^ which also differ, and even essen*' 
tially, from stratum to stratum^ and as these strata 
are parallel oq$ with WQther in their aep^rataniasses, 
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they must necessarily have been formed in a horizon-- 
tat and continuous situation on the bottom of the 
sea, the state of which must have remained undis- 
turbed during a very long period. It has been with 
a view to this conclusion, and to its consequences, 
that I have described the several species of these 
strata^ (of which others equally distinct will ap- 
pear in the sequel,) in order that they may be recog- 
nized when they shall be found elsewhere, either at 
different levelSy or with inclinations differing in de- 
gree, and turning towards various points of the 
horizon. For such changes will evidently shew in 
what manner the vales have been formed between the 
hills ; namely, hy fractures y partial sfibsidences^ and 
angular motions of the divided masses ; by which 
determination the chimerical notion of the excavation 
x>( vales or vallies by running waters, a notion lead- 
ing to so many errors in Geology, will be completely 
dissipated. 

699* Bath is a place very much frequented by 
tnen of leisure, who seek for amusement in their 
rides and walks ; if any among them, on reading 
these travels, shall comprehend the importance of 
avoiding erroneous ideas respecting the history of 
'the earth, and how much the present state of the 
strata which compose our continents is connected 
with that history, it will become an interesting 
amusement for them to investigate this state, by sur- 
veying the hills and vales of this part of the country; 
•femiliarizing themselves with the appearance, and 
observing the different situations^ of cert^ stnaa; 

but 
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but at tbe satn^ time retaining in their memory that 
the parallelism which these strata preserve with 
each other in their several masses, and the marine, 
bodies contained in them, constitute a proof tiiat they 
must have been originally horizontal and continuous . 
on the bottom of the sea, and consequently, that 
their present situation is the effect of catastrophes. 
Of these observations, and of their consequences, my 
narrative of the new excursions which I made here 
with my son will afford examples; and to this narra- 
tive I fihall now proceed. 

June \5th. 1805. We set out from Bath on foot, 
at four in the aflernoon, for JVttkj at the distance of 
six miles. We walked four miles over Lansdown 
hillj to the monument of Sir Bevil Granville. 
At this point the hill turns towards the west ; and 
we had before us a large vale, into which wc de- 
scended obliquely down a very rapid slope. Near 
the top, we saw the upper strata of limestone dip 
towards the vale ; but lower down, the slope is so 
much covered with their rubbisli, that they can no 
longer be perceived. Towards the bottom, however, 
appears a sign that this side is a section of all the 
strata 1, for springs issue from the slope, and indicate 
the section of the argillaceous strata, on which the 
water filtrating through the fissures of tliose of //we- 
stone being retained, it here flows out through the 
rubbish, in the same manner as in the instance given 
in the preceding volume, §. 319. 

'i *. 

700. On coming to the foot of the hill, we \oo\ 
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the road tx) the village of TVeek^ near which, in 1 787, 
I had observed an object very remarkable, as well 
by its picturesque appearance, as by its tendency to 
elriargeour ideas respecting tlie strange revolutionsof 
the strata. When we now arrived there, I fancied I 
bad mistaken the place ; but I soon found that this 
Was only anotlier exdin[)le ot the nidnner in which 
the labour of man contributes to the destruction of 
geological monuments ; a consideration that ought to 
engage future generations to preserve the exact de^ 
scriptions of objects, which for them will no longef 
exist Tiie rocks at TVeek formerly- excited so much 
curiosity and astonishment, that few people came 
to Bath without going to see them. They consisted 
of a double chain of pyramids, similar in form to th^ 
peaks in the Alps, and extending across a large vale, 
the unduldlcd surface of which would have shown 
but imperfectly the internal disorder of the strata^ 
had it not been for such external signs. A brook 
flowed between them, as is the case between the 
gigintic pyramids near the summits of the Alps. 
The strata of these recks, dipping under the soil of 
the vale, consisted of a lime- stone very different front 
tliat of Lansdown^ and of the same nature as that of 
St. Vincent'' s rock uQds Bristol: being a kind of red" 
dish marble. This stone affording a better lime than 
that in the immediate vicinitv of Bath, where the 
buildings have so greatly increased, and pyramids 
besides being very easily attacked, theif demolition 
was begun soon after I had first seen them, the Ihild 
being burnt on the spot ; hence, at this second visit, 
I fOuiid the largest of thieve pyramidi^ razed to their 
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feundation, which was covered with grass ; and if the 
«ame process continues, this geological monument, 
6o important when we consider the place, the dif- 
ference between these strata and those in the neighi* 
bourbood, and other circumstances which I shall 
soon relate, will at last be totally obliterated. 

701. The channel between these two jows of 
rocks, the strata of which form natural walls on its 
sides, has afforded the means of constructing a large 
reservoir of waten A very strong wall twenty feet 
high, has been built across the space between the 
rocks, in a part where they approach each other; 
and this raises the water within the space up to the 
point, a mile above, where the stream enters it. The 
water issuing from this reservoir turns a wheel for the 
use of some forges, and returns afterwards into its 
natural bed. 

June 1 6th. We set out, at nine in the morning, 
from IVeek, where we had slept ; and continuing our 
journey on foot, we proceeded first towards Clifton^ 
at the distance of nine miles. If, in many places, 
human labour has destroyed geological monuments, 
it has, in still mote numerous instances, discovered 
to our view such others, as, belonging to the interior 
part of the soil, would else have remained for ever 
unknown. This is the case with respect to coals ; a 
bed of which is in the district called Kingswbody ex- 
tending from near Week towards Bristol: we pasised 
qear several coal-pits, but without stopping there, 
because in my Journey in 1787, I had paid miich at- 
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tention to them, and particularly had conv^sed ^ 
great deal with one of the proprietors, who was very 
well informed ; I shall therefore now relate the cir- 
cumstances which I learnt from him at that lime. 

70ii. The pits are here sunk on the part of the bed 
of coal nearest the surface, within the extent of the 
ground belonging to one proprietor : there are places 
where the edge of the bed, covered only by a greater 
or lesa depth of loose soil, bassets out near a section 
of the same kin* I of lime-si o fie strata as that of the 
rocks at IFeek ; the bed itself leaning against tliese 
strata, and dipping with them inwardly, but not with 
the same d( gree of inclination ; that of the Ume-stont 
struta beinji about 75% while that of the bed of coal 
nowhere exceeds 45% and sometimes becomes much 
less. This change in the inclination of the latter 
proceeds'chiefly, from fractures and partial subsi' 
dencts. These catastrophes, however, when they 
took place, could affect only the strata then existing, 
on the ruins of which new strata were subsequently 
for;ned ; and this shews Low long the strata constitu- 
ting the perceptible mass oi oxxr continents must have 
been covered by tiie sea, before it retired from them. 

703. This is the reason why the state of these hari 
strata in the interior part of the soil is not marked 
by any external appearance ; the surface being so far 
from parallel to the bed of coal^ that, after the latter 
has been met with in some places at a very small 
depth, in others it lies 120 fathom below the sur- 
&ce ; and there it is no longer tbllowed, as the work* 

ing 



S17 ^ 

ing it would be a,ttended with tiio much expense. 
In sinking in parts where the bed of coal is at a 
moderate depth, there is first found a greater or. less 
thickness of reddish marl, under which are strata 
of pet rosilex: below tliese commonly lie other strata 
qi 7?:arl ; but at last appear argillaceous strata, more 
or less hard; and these announce that the bed of 
coal is near. In the lowest of the latter strata^ fer^ 
ruginous concretions^ a very good iron ore, are found, 
sometimes to a great extent, sometimes in separate 
masses : these already contain impressions of plants^ 
and, in some places, of marine bodies. At last, when 
the coal is very nearly reached, the numerous im- 
pressions of plants pn the schistose strata immediately 
covering it afford a certain proof of its vegetable 
origin ; and, at the same time, show manifest symp- 
toms of the great changes that happened on our globe 
subsequently to the formation of these peat-mosses, 
which, passing under the waters of the sea by catastro- 
phes explained in my preceding works, were there 
mineralized into coal; for the greater part of the 
plants whereof we see impressions on these schistose 
strata are no longer found in our climates, and others 
are absolutely unknown among the living species. 

704. The fractures and partial subsidences, which 
occur in the beds of coalj form one of the greatest ob- 
stacles in working them. In this county, the name of 
balks IS given to the fractures, which, in Staffoi^dshire 
Bx^d Shropshire f are cnWed faults ; the colliers being 
there stopped, as they no longer meet with the coal 
)n their way. The faults commonly follow a certain 
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course in the same district, which facilitates the 
means of again finding the bed of coal beyond them ; 
but this varies in different districts ; so that the 
* collier, who has had great experience in one, has a 
new study to begin when he removes into another. 
These fractures, occasioned by partial differences in 
the subsidence and angular motion whence has re- 
sulted the inclination of the bed, cross it in different 
directions; so that the colliers are stopped in this 
manner, whether they are following the bed along its 
declivity, or ' laterally at the same level. In every 
district, the collier ought to know distinctly all the 
strata above and below the bed of eoal; and if, 
possessing this knowledge, he bores through the ex* 
traneous substance by which the fracture, of what- 
ever breadth, has been filled, he may judge, by the 
substance of the ,y/ra^tf presenting themselves beyond 
it, whether the bed of coal is above or below this 
point, and what is its vertical distance thence, anc| 
may thus be enabled to find it again* 

705. After having pointed out to me, on the sur- 
face of the ground, several places, externally distint 
guished only by slight undulations, where, however, 
there were very great changes in the bed of coal with- 
in, with respect either to its absolute level, or to its 
relative depth below the surface, my informer added 
this reflexion ; " could any one suppose, from the 
^* outward appearance of this ground, that all its 
V interior strata were in such disorder ? Certainly 
** there must have been very great revolutions in the 
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^ fitrirfoce of the earth !" This is «a idea which must 
naturally occiir to the minds ot all who are acquainted 
with the interior part of the soil ; and though, id 
the rocks at IVeek, and in the connexion betweea 
their strata and the bed of coal, the district of Kings^ 
wood presents a very remarkable assemblage of cjr^ 
cumstanceSy the phenomenon of beds of co6l rising 
and leaning against llme-stont strata is not rare; I 
have seen it in various places, and particularly in 
Staffordshire and /rnrccstershirey at Dudley and 
Bewdiey. It was by tiie C(^mbination of these phe- 
nomena that I was led to tlie system first explained 
ill my Lettres sur CHistoire dc la Terre et & 
FHommey and confirmed by all my subsequent ob- 
servations ; namely, that our beds of coal proceed 
from peat-mosses which existed on islands in the an- 
cient sea, and which subsided there during the ca« 
tastrophes frequently recurring on its bed, long thd 
scene of those revolutions before it became our pre<» 
i^nt continents. 

706. Another change which had happened in this 
country, since my former visit to it in 1 787, is also a 
kind of chronometer of the human race. At that 
period, there were still many places where copper 
ores, from Afig/esea and Cornwally were smelted, 
and a part of their product was made into brass, 
^ith the lapis calaminaris found in the neighbour- 
hood. The ores were brought hither, because coals 
Were abundant, and labour cheap ; and these works 
were carried 9n for some years after I saw them ; 
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bat they are now A an end ; so much coal having 
been dug out, that the pits are at a depth which 
greatly increases the expense, while, at the same 
time, the extension of enclosures has raised the price 
of labour ; so that these smelting works have been 
transported into JValeSy where the coal is not yet so 
much exhausted. 

707. The waters of all this district, collected in a 
small stream, flow along the foot of the high hill 
extending from hence to Cliftorij on the northern 
slope of which is built part of the town oi Bristol. 
We passed this stream at Baptist millj where its 
breadth is inconsiderable; in its way towards die 
jimny into which it falls above Bristol^ it flows in 
many parts through meadows, its course having been 
raised by dams, in order to render its water servicea- 
ble fer other mills. Near Baptist .mill appears the 
section of a very thick stratum of re</ claj/y used for 
making bricks. Above this stratum is found one of 
reddish sand-stone ; but all the upper part of the hill, 
to a great breadth, as far as Clifton^ and *SV. Vincent's 
rocky which, at the Hot JVells, rises above the Avony 
consists of the section of lime-stone strata, dipping 
inwardly, of the same species as those at fVeek, and 
associated, in some places, with strata of sand stone* 
My nephew studied the latter very attentively near 
St. Vincent's rock ; and his observations, of which I 
shall give an exiract, will add some new and in- 
teresting circumstances to the history of the andent 
«ea. 

708. This 



708. This rock is a mass of strata, inclined about 
45* towards the valley of Bristol: the highest of 
tiiem, in their present state, are of the same lime" 
stone as the rocks at JVeek, hard, reddish, and con- 
taining cavities lined with crystals of quartz; but 
over these, originally, there were strata of sand* 
stonCy which, having been thrown on one side by tlie 
angular nioUon of the whole mass, now lean against 
the former at a lower level. My nephew followed 
the foot of these sand-stone strata behind Granhy 
Placcj near the Hot JVellSj where their inclination 
brings them successively to the same level ; and the 
foUoM ing are his observations. 

709. The first, and originally uppermost, of these 
stratd are of a sand-atone^ of which the grains are 
from T-Jv to t4v of an inch in diameter ; tliese grains 
are of a transparent quartz, forming, by the simple 
adhesion of contact, without any appeiiranee of 
gluten^ a stone so hard, that it strikes fire with steely 
and a large hammer is required to break off a few 
small fragments, even from the angles : the strata 
thus indurated are of a greyish colour. The next, 
which are less hard, are yellowish ; and my nephew, 
having observed the latter with a microscope^ re- 
marked on their grains a ferruginous coating, that 
prevented the immediate cohesion of these grains in 
the points of contact. 

7 1 0. On the surface of fragments of both these strata, 
he perceived some very neat and regular lines^ appear- 
ing 



to have beett made by the incisions of a very shdfp 
iagtrument. Some of these lines were strait, others 
curved ; and tlicir length was from three to sevem 
tenilis of an inch. It evidently appeared that these 
were impressions of certain bodies ; but he coulcf 
form no idea respecting those bodies, till he came to 
9^ stratujn in which the sand was loose ; and thera 
he found a multitude of frigigments of a bivalve^ pro* 
t^ably ^. non-descript among fossils. All these frag-* 
ipehts were garnished with spines^ of the same forms 
^s the impressions which he had seen on the stones; 
QQnsisting of small pointed tubes, placed without anjf 
appearance of determinate order, either in theif 
arrangement, or in the direction of their curve, and 
so near together, that he counted seventy on a frag- 
noient, the surface of which was scarcely half an inch 
square. He found qone of these shells entire ; but 
the form of the hinge, equal in breadth to the valves, 
aqd that of the fragments of those valves, assisted 
him to compose one ; it was in the shape of one of 
the clasped purses with a large opening closed by 
two strait pieqes of metal of its whole breadth, fitting 
into each other when it is shut: the valves had a, 
deep inflexion down the middle, on each side of 
whicji their surface was convex, and slightly chan* 
nelled, the lines diverging from the centre of thQ 
hinge : the individual thus composed of tlie piece? 
on the whole most congruous, was about an iocb 
square on the surface, and both its valves were equally 
VQYQireci with spines. 

5 71 1. Con*. 
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7 1 K- Continuing his examinaUoq of these stratqt 
in a direction towards those of the reddish marble^ 
tny nephew tbuod, next to that which I have just 
^escribed, some strata of thin limestone^ separated 
by laminae less hard suffering decomposition from the 
air. These strata contain another bivalve, appearing 
to be also a non-descript fifnong fossils, and no less 
different than the preceding from all living species : 
of this he found separate valves, all nearly of the same 
size, not exceeding nine-tenths of an inch in diame- 
ter; these are more convex than hemispherical; 
they have a straight hinge, of their full breadth, form- 
ing ears, and are slightly striated with some tuber- 
cles. Beyond these last strata^ and before he came 
to those of the reddish marble, he found strata of a 
very diflfercnt species, consisting of petrosilex, mostly 
reddish, but some grey ; each stratum being about 
an inch in thickness. 

712. This is anodier detailed example of the mo- 
numents still exts^nt of the history of the ancient s^i 
for the situation of the sti^ata here described, con* 
nected with what I have already related respecting 
the country between this place and Lamdown, pre- 
sents an assemblage of phenomena, which no caj^ise 
acting on the continent since it has existed can have 
produced. These different strata observed behind 
Oranby-place^ inclining, as I have said, against those 
of reddish marble in St. Vincent's rock, are parallel 
nvith each other, and contain marine bodies ; they 
iDust con9eg[ufint}y ha^ve bogci 6>nP€^ io a hprizontal 

and 
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and continuous situation : now here they are not only 
seen at a lower level than those uhich originally they 
must iiave covered, but they tbnij, as it were, an io* 
sulated mass in tliis country, where symptoms of 
strange catastrophes in the strata every where ap- 
pear, as will be shewn by the detail of our observa- 
tions in the rest of tliis little tour^ to which I shall 
now return. 

713. The smaH river Avon, after having passed by 
Bath^ (where I shall describe it in a future excursion) 
arrives from the eastward at Bristol: it here formi 
an elbow before it enters a defile between rocks, in 
its way to the Bristol channcL into which it dis- 
charges itself at a point Pot much below the vast 
astuary of the Sevenu This course I shall now 
follow ; nor must my readers be weary of details ; 
for, besides that topographical descriptions are always, 
in some degree, useful and interesting, it is by them 
only that Geology can be cleared from many errors 
resulting from superficial obser\'ations^ in which it 
has been long involved. 

714. If rivers had formed vallies by erosion, the 
same strata would alwavs be found on both the sides 
of the latter ; and this, indeed, is supposed by Mr. 
Playfair to be actually the case: now among the 
multiplicity of examples to the contraiy, one already 
presents itself at Bristol. The right bank erf the 
Avofi is here fonned of the strata just described,' 
while its left bank consists of a red soil^ io wbieb 
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ihard strata are intermixed witR soft. I shall fr6* 
quently have occasion to mention this soil in my fu- 
ture travels, it being of great extent in the western 
counties. The tides ascend to BristoU In a former 
journey I iiad seen ships aground here at low water; 
but a canal had since been cut through the red strata^ 
and the vessels entering it at high water were kept 
afloat) by a sluice, along a quay belonging to the 
town. Besides, a new enterprize was now begun, of 
great importance to thi^ port, where, if a number of 
ships arrived together^ some were obliged to remain 
aground below the town, and when the tide was out, 
. they sustained some damage, as well from the pres- 
sure of their cargo against their sides, not then borne 
up by the watef, as froiti their b^itlg thus alternately 
in the water, and exposed to the sun* It had there* 
fore been undertaken to excavate a large basin below 
the town ; and when the vessels shall have entered 
this at high water, they will be kept afloat in it, by 
closing a sluice, as they now are in the canal. 

715. The eiccavatioh of this basin afforded us an 
opportunity of observing the nature of the horizontal 
soil covered with meadows^ which extends as far as 
the foot of the hills composed of the red strata. This 
soil consists of the accumulated sediments of the 
land-waters, and the sea-sand brought up by the 
tides. The very extensive comilnierce enjoyed by the 
city of Bristolj notwithstanding its distance from the 
6ea, arises from its situation at the head of €U1 asttcary^ 
which however^ like all others^ has thus begun to be 
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filled up ; and il has hence become necessary to have 
recourse to the means above described. How then 
can the Amn be supposed to have opened for itseff 
a passage through the calcareous rocks enclosing its 
basin on the side next the sea ? while the river, before 
it arrives there, being already reduced to the level of 
the sea, has no longer any motion but that of the 
slow ascent and descent of the tides. But it will be 
seen by the following observations, that this defile 
has been produced by the catastrophes of the strata^ 
as well as the channel between the rocks near Weeky 
consisting of the same strata which I have already 
described. 

June 1 7th. We took a boat at half past ten in 
the morning, to go down the estuary with the tide as 
far as Pi//, a port situated oh its left bank, where 
vessels passing up to Bristol are obliged to stoj), if 
they arrive there at low water, and to wait till the 
tide comes in. 

716. in passing along under Cliftorij before we 
entefed the defile, we had on the right the lofty rock 
of St. Vincent y the top of which is covered only with 
downs ; while on the left we saw a section, indeed, of 
the same lime-stone strata, but at atnuch lower level, 
with a very thick loose superficial soil, partly com- 
posed of rubbish, and towards the upper part cloathed 
with wood ; at the same time that these stratu are 
seen, in their lateral sections, to incline, on both sidei 
of the ^efil^; in a direction opposite to^ the chasm. 

^ 717. This 
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7 17 •This is already very contrary to Mr. Play- 
fair's idea respecting the origin of the defiks in moun- 
tains through which rivers pass. He says on this 
subject, p. 105, ** The philosopher, who has deeply 
meditated on the effects which action, long conti' 
nuedj is able to produce, and on the simplicity of 
the means which nature employs in all her opera- 
tions, sees in this nothing but the gradual working 
" of a stream, that once flowed as high as the top of 
" the ridge which it now so deeply intersects, and 
** has cut its course through the rock, in the same 
" way, and almost with the same instrument, by 
" which the lapidary divides a block of marble, or 
" of granite." Here Mr, Playfair requires this 
deep meditation on the effects of action long continued, 
because, for the defence of the Huttonian theory, it 
is necessary to reckon by thousands the centuries 
which have elapsed since running waters began to 
act on our continents. He is undoubtedly in the 
right in considering as an unwarranted opinion the 
only one that, he cites as contrary to his own idea ; 
namely, that " some great convulsion of nature has 
" torn the mountain asunder, and opened a passage 
^^ for the waters ;^ but he ought to have replied to 
those who have attributed these openings in our 
mountains to convulsions of the strata, while yet 
under the waters of the sea, before it abandoned our 
continents ; and instead of referring us to the defiles of 
Altai, which so few are likely to have seen, he ought 
rto have cited defiles within reach of many of his 
readers ; and had be observed these himself, he might 
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frequently have seen, not only in the defile near tli6 
HotwellSj but iif others tliat I shall describe in thd 
sequel, the characters so evidently impressed by that 
cause of their production, which I have already 
pointed out, namely, the Catastrophes undergone by 
the strata. 

718, As we sailed through this defile j we found it 
not only winding, but with great . differences, both 
between the two sides when compared together, and 
between successive parts of each side. With respect 
to the latter circumstance, we saw^ in some places, 
naked rocks rising on the border of the channel, and 
in others, slopes coming down to it covered with 
wood J so that, by the turns of the defile, we appeared 
to be passing from one lake to another, the pictu- 
resque aspects of which were continually changing: 
nor did we find less dissimilarity in the comparative 
form of the sides ; that on the left is intersected witli 
transversal vale§, evidently produced by tlje fractures 
and angular motions of the strata; for the side of 
these vales nearest the sea is formed bv the inclined 
planes of the strata^ and the opposite side, in many 
places, presents to view ihtix sections. Tlie lower 
parts of these vales were originally branches of the 
great cestuaryy which ascends as high as Bristol] but 
they are now filled up, and covered with meadows : 
a causeway forms the road on that side^ and, being 
higher than the entrances of the vales, it serves, at 
the same tim^ as a dike to prevent the -hi^ tides 
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from entering these meadows, which, without it, 
would still be inundated. 

719. After a certain space the hills becoming low- 
er on both sides, we began to have a view of the 
adjacent country ; and the sections of the sunken 
^ix)7iy strata appearing above water, we saw them 
first inclining downwards on the side opposite to the 
sea, and then becoming horizontal. At last^ these 
strata disappear on the right bank, considerably tlie 
lowest of the two, and descending in a slope quite to 
the level of the water ; but, on the other side they 
shew themselves as far as Pill^ where their section 
resembles a wall, and rises about ten feet above the 
high tides ; and as a proof tliat these rocks are not 
corroded by the ascending and descending tides, they 
are covered mlhfucus to the grcateft height attained 
by the salt water. 

720. We landed at noon on the right bank, oppo- 
site to Pilly and ascended by an insensible slope to 
the village of Shirchamptorij whence we discovered 
an extensive tract of new lands foraied along the 
coast, through which the Avon has prolonged its 
course. Of tliese, all the parts fit for good meadows 
have been embanked ; but there remains on the outer 
side a great extent oi forelands^ as they are called on 
the coasts of Holstein and Sleswigh^ which are still 
sometimes overflowed by the spring-tides ; however 
they atFord pasturage in the summer, as is the case 
on all similar coasts. On the northern side, the em- 
bankment 
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bankment begins immediately below Shirehampton ; 
we there ascended it ; and we proceeded on it for 
si)^ miles, to the point where it is interrupted, and 
where the New Passage to IVales^ across the great 
mtuar'^ of the Se^^rn^ is situated, 

721. As we walked on this dike, we observed, in 
many parts, that the level of the meadows within it 
was lower than that of tlie forelands. This is fre- 
quently the case, when new grounds are enclosed, tf 
their soil has been formed on a sandy slope ; for they 
have a disposition to slide down under the water of 
the sea (<^. 472) ; and when thus reduced below its 
level, they are prevented, by the embankment, from 
receiving the fresh depo3its of the tides, while these 
continue to accumulate on the forelands. On this 
account, it has often been necessary in Holland to 
raise the dikes, which have sunk with the marsch 
soil; the latter being, in some places, fifteen feet 
lower than the level of low water. 

-722. The breadth' of this arm of the sea diminish^ 
ing towards the New Passage, the waves have at last 
brought up gravel against the forelands. It is not 
from the coast itself that the gravel thiis collected 
along it proceeds ; for we have seen that its strata 
are of lime-stone, while this gravel is composed of 
rounded fragments of slate and quartz, mixdd with 
small silices : it must then have lain on the ierfof the 
sea at the birth of the continents ; and in the sequel 
of these travel will be seen many characteristic signs 

of 
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of the formation of that bedh\ the subsidence of the 
straia* Farther to the northward, the gravel be* 
comes so abundant, that it has set bounds to the ex- 
tension of the forelands^ and formed a border to the 
meadows near the New Passage^ where it has been 
necessary to continue the embankment by a wall ; 
because, when the sea is high, the waves come up to 
its foot 

723. The interruption of the new lands at this 
spot is produced by a brook, arriving here to dis- 
charge itself into the sea. An immense beach hav- 
ing been formed here, composed of the gravel which 
I h^ye mentioned, the brook has preserved through 
this its course ; and an access having been thus open- 
ed ,tQ the waves, they have hollowed out a deep 
creek, into which the tides enter. In a small port 
fortaed by this creek are kept the vessels intended for 
the passage to the Welch coust ; and they again 
arrive here on their return. The passage-house 
stands on this beach ; we reached it at four o'clock ; 
and wearied with our walk along the embankment, 
which the wind had rendered very disagreeable, we 
4id not feel ourselves disposed to go any farther that 
evening. From the top of the house, we could see 
another embankment beginning at some distance, to 
the north of the passage, and enclosing another tract 
of new landSy \si\h for elands on the outer side. I do 
not think it necessary formally to oppose these obser- 
vations to the hypotliesis that the sea destroys our 
continents^ .and transports their materials to the low^ 
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est depths of the ocean ; an hypothesis which is one 
of the fundamental parts of the Huttonian theory. 

June 1 Stk. We left the New Passage at half past 
seven in the morning to return to Clifton through the 
interior part of the country. After having passed 
the beach, we entered the marsh which we had foW 
lowed the day before by the sea-side, in order to 
cross it towards Camptony distant four and a half 
miles, here the breadth of the marsh. For some way 
we saw in this enclosed land a great deal of the small 
gravel of the coast ; but it disappeared by degreeSi 
and we found only the soil of the marsh itself, com* 
posed of sea-sand and the sediments of land-waters. 
This wide tract of meadows is called Marsh common^ 
and very much resembles Eydersted^ on the cdiist of 
Sleswighy being, like that, covered with cattle : there 
w as water in all the drains communicating with the 
sluices of the dike ; which shews them to be below 
the level of the ebb-tides ; for the weather w^as fine, 
so that this was not accidental water. The mar^ 
is perfectly horizontal to the original border of this 
coast, where Compton stands : and as we ascended 
from that village, we saw, in peaces where the ground 
had been cut to make the road, that the soil consisted 
of that kind of foliated sandy marl, of a reddish colour 
interfepersed with blue spots, which is found in various 
parts of England and of the continent. When we 
had gained a certain height, we had a view of the 
whole extent of the marshes^ a tract more than eight 
?nUes in length, from the mouth of the Avon to tiie 

OH 
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Old Passage on the north, where a branch of a hill 
comes quite down to the sea. It was easy to judge 
whence these new lands had acquired such a breadth 
and extent ; for the wind being high, the water of the 
sea was turbid the whole way across to the opposite! 
coast of Mofi^mouthshire ; the tide alto was low, and 
a sand-bank of great extent was uncovered. It is 
for this reason, therefore, that the tides and the 
waves carry to the shores so greitt a quantity of 
materials. 

724. This is the western coast of England; and 
the phenomeniL which I have just described, and 
which will be * sceii to extend themselves alonsr th^ 
whole coast of Somersetshire^ are the same as those 
on the eastern sidef of the island ; where, to explaM 
what is observed on the coasts of Suffhlh and Liri>^ 
colnshire, Mr.'Playfair, as has been seen at the begins 
ning of this volume^ has sxrp^po&tA patfial elevations / 
thinking thus to eflace on some coasts, that kind of 
chronometer^ which, however, exists around the whole 
of our continents. 

725. We arrived at 9 o'clock at the Black Horse 
public house, on CriVs causeway j (extending across 
a marsh ; and thence, after passing over a hill, we 
descended towards fVestbury^ into a vale, through 
which the small river Trim flows to the Avon. We 
observed^long the road some blocks of a hard lime- 
stone, certainly not belonging to the external strata 
of the hill ; for the latter, which dip almost vertically 

inwards 
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inwards^ (tiieir aection forming the surface J are of a 
so^ lime-stone, easily divisible into laminse. But 
before we came down to Westbury, we had a view 
of the country extending westward to the coas^ 
beautifully intersp^sed with hillsi some of them ia- 
sulatedi with handsome houses surrounded by parks 
on their summits ; thfir slopes, ai^d t^q vales between 
them, exhibiting a variety of culturQ ; aad the waters 
collected in the latter passing throvigl) them down to 
. the marshes. 

, 726. From JVestbury we had a long ascent before 
we reached the top of the hills near Clifton, whewi 
great symptoms ai*e seen of the ca,tastrophes which 
have given to our coi^tinents^ in many of their parts, 
Ijbis form of hills and vaks. A number of l^ge 
combes descend towards the course of the Avon, in* 
tersecting the rocks on its borders ; while the cause 
of their formation is manifestly shewn by the state of 
tixe stony strata in ti\G mass of the hill: the uppei; 
surface of this has no (covering but the turf, b^ause 
it consists of the Section of the strata dipping inwards, 
with here and there some high parts forming rocks 
which rise above the grass. I saw here also a pheno* 
menon frequently found on eminences of this Jcind ; 
it consists of cavities in the form of funnels, towards 
which run the rain-waters that fall on the surface; 
there being under them some more continuous inter* 
vals between the dipping strata down to the level of 
the vales, where those waters form springs. After 
having passed^ oyer the top of tlie^e hills^ we turned 
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towards CHfiM\ where we arrived^ at S o'clock, aad 
spent the rest of the day. 

June \9th. After having spent the morning at 
Bristol^ we set out for Bathy passing along the left 
l)ank of the Axnm ; and here will appear the same 
proof ae had been shewn at the former place, that 
vaki have not been produced by rivers^ On this 
bank, we passed over some ridges of hills, separated by 
eombes ; and from their highest parts we had a view 
of the large vale in which flows the Avwi^ either 
winding through meadows, or following the intervals 
between ridges of «mall hills longitudinaUy intersect- 
ing the vale ,* the declivity of the latter being so smal^ 
that in an extent of twelve miles, a few locks are 
sufficient to render tiie course of the river horizontal ; 
so that, in common seasons barges can pass between 
Bristol and Bath with very little waten 

797. This circumstance ialone woiild render it. im^^ 
probable that the ^mh had^^ciavated such a t>ak^ 
of which it has, on the* contrary, elevated the bottom 
by its sediments during floods ; but there are imme«> 
diate proofs that this c^^^ is original^ and has been 
produced by ^z^&^nca, not only ftosaikie situatioBS 
of the strata on its borders, but from the difference^ 
in that respect, between the opposite Mdes. In pass** 
ing over the hills on the left hank, we saw, near 
Bristol^ the sections of strata of a yellowish lime-' 
stoney containing lai^e carmsu Ammonis. But long 
b^tor€ we came to tbei)fidge across the river somd 
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imlesl>eIow Bath^ we saw the hills on this^me side^ 
sloping gently down to its border, their base discover^ 
ing strata of what, in this part of the country, is 
ijalled Blae Lyas\ which, as well ^ the red strata 
mentioned before, extend through Somersetshire and 
Deoonshire. The lyas is ^ lime-stone^ commonly 
i>luish, butsometioiesgrey ; its grain ij very tine, and 
it i& disposed in very regular strata, from two to 
seven inches in thicknedjS, some of which hs^ve on 
their surface a multitude of small shells of various 
species, mostly bivalves. , ^ 

- ■ . '' '■ -.ii " . ' ■'■.■■■ . ■ ,' ■;•;'■ 

728. Another essential circiimste^ncebielonging tcf 
;tiiis left: bank of the river is thajk on its d^Uyity lies 
a bed of coal,'- beariagjr like that of, KmgswQodi the 
impression of the catastrophes of allfthe strafa^Bxid 
the following .particulars bad been comniumcated to 
me by the colliers in a former excursion. The ap^ 
pearance of the surface is very far from shewing the 
position erf thiis 'bed ; for while, near Bristol, it is found 
at very litde ddpth, it beoomesv lower as it app^oacjies 
Bath ; so that, in the space . between the two turn- 
pikes on the road, it is already fifty fathom, beneath 
the surface, and iear .Btf/A it lies aglow as eighty 
fethom : it has also the same fractures, and. unequal 
partial subsidences, which are observed in strata of 
every kind, *ben it becomes an object ,of interest 
to follow them into the iiliterior parts of the^ soil, 

729. Now this bed of soal k entirely missing on 
the right bank of the river ; aad bjesiiieSi wb^n -we 
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quitted the blue lyas at the foot of the gently sloping 
hills of the left bank, and crossed over by the bridge 
to the other side, we there fbund a hill with a rapid 
iascent, composed of strata of yellowish limestone, 
whence a promontory advances a great way into the 
vale below the bridge, the river flowing round its 
foot ; and in one of its strata, imperfectly consoli* 
dated, we observed a quantity of large cornua Am* 
monis, which, on the left side, are found only near 
Bristol^ and at a lower level. When the opposite 
banks of a number of rivers shall have been examined 
^ith a view to a similar comparison, it will be no 
longer possible to retain the persuasion that streams 
have excavated the vaks through which they flow; 
This will continue to appear in the following excur- 
sion along the banks of this same river, farther up. 

June Q1 St. We set out from Bath at eleven 
o'clock, still on foot, with the intention of observing 
the course of the Avon Aboye that town, where it 
flows between hills nearer to each other than the pre* 
ceding were. 

730. In coming out of Bat h, we crossed the river 
by the new bridge. On a former occasion, I had 
seen the ground lying between this and the foot of 
the hills, which is at present occupied by Great Puir 
teney street ; it is an alluvial soil, foimed by the 
river and some brooks. When we reached the hills, 
we proceeded along their foot, ascending the course 
of the river, till we came below the Sham Castle, 

erected 
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erected as an object for the etnbellifihment of the 
prospect, but serving as a gate to an enclosed plan« 
tation. We ascended thither, going strait up the 
hill, though its aclivity is very rapid, in order to 
observe the situation of the strata; and at various 
heights on the slope we found their sections, pro- 
duced by the subsidence of a part of tlieir mass in the 
space in which at present the river flows. We after- 
wards continued to ascend, though less rapidly, 
and having crossed the wood, we came out on ClO' 
wrton dawn. 

73 1 . It might suffice to have attentively surveyed 
this hill with its borders, and to have observed the 
tippearance of the other hills around, to be convinced 
that vales are the effects of cat^trophes ; / for the 
whole mass of this hill exhibits marks of them ; its 
summit is covered with only turf, because it is formed 
of the section of lime- stone j^r^J^^ dipping inwards. 
•We first went towards its brow looking down on tlie 
course of the Avonirom War ley to Batkeasfony&om 
which latter place the river turils towardjs Bath ; and 
we came to a part where we saw the hill abruptly cut 
down to a slope covered with wood. We dei^cended 
on this slope by a fissure in the rocks, and saw it 
scattered with large masses of stmt^a, partly buried 
tmder smaller fragments. Having reascended the 
hill, and proceeded on its border till we were oppo- 
site to Wharleyy we found on its summit wide and 
deep clefts, formkig separatioos between the masses 
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of the inclined strata ; then proceeding southwards, 
we came to ano&er part of its brow, where is a great 
section of the strata ; and instead of finding a slope 
of rubbisn at its foot, we saw there the nearest of the 
masses detached from it, forming, a little below, a 
wide terrace, to which we went down. Hence we 
had the view of a space bearing all the characters 
of a great subsidence : the slope of the terrace itself 
turned towards it is covered with large masses of the 
strata, though not attacked by any stream ; and the 
whole space itself is interspersed with small hills, 
through an interval of which the Avon enters in its 
way down to WarUy. 

732. We retutiied hence towards Bath along the 
left bank of the river ; and we saw every where on the 
slope of the hills on this side, as well in the upper sec* 
tions of the strata, as in the large masses scattered on 
the slopes, certain marks that the large vale had 
been formed by % subsidence. It is, at the same 
time, evident beyond all doubt, that the river can* 
not have had any share in the formation of thb vale; 
for, besides that its common course occupies but a 
very small part of the bottom^ Which, in reality, it 
has raised by its sediments durkigi floods, its declivity 
is so small, that, in order to bring a part of its water 
to a level of some height near hath, it has been ne- 
cessary to conduct it from a little below JVarleyy in 
a canal dug along the foot of the! hills on the left 
bank, and prolonged at the same level through mea* 
dows formed on a great extent of alluvial ground 
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.tvhich lies between those hills and the nati;iral GoUtM 
of the river. We did not proceed along the left 
bank any farther than JVarley^ because the river 
makes a very wide turn ; and besides^ I had ob* 
served that part in 1787. I had then, also, crossed 
Claverton hill by a different road ; and as detailed 
examples of phenomena belonging to general classes 
fix the attention more than abstract definitions, espe- 
cially when those phenomena may, as is the cas9 
here, have many observers, I will relate what at that 
time I saw* 

733. I then ascended the hill froth ff^kcombey a 
village situated at the bottom of a combe leading up 
to Prior Park. In the lower part of this combe, 
the sides of which exhibit sections of the strata^ I 
saw one stratum similar to that, described in § 6!94, 
at the top of Lansdown hill, consisting of concrete 
masses in calcareous sand, : with marine bodies en* 
closed in them. 1 found here some of th^e concre* 
tions, in which the nucleus was a madrepora stellata* 
Above this, I saw the section of strata more com- 
pletely petrified, inclined inward, and presenting 
theii^ section towards the vale of the river. Lastly^ 
on the top of the hill, I found the quarries whence 
is taken the freestone of which the houses in Bath 
are built : its grain is fine, but has little coherence : 
it is easily sawn when first taken out of the quarry, 
but becomes hard v^hen exposed to the air ; and its 
colour then changes from yellowish to grey. Many 
of the Bath houses hjive oqly ^ covering of this 
fitone^ which, for that purpose, is sawn into pieces 

four 



four or five inches io tbickaes&r I entered several 
of these quarries^ where I saw, the strata inclined in* 
wards ; but this inclination differs in different quar- 
ries ; a circMmstanoe arising from the difference in. 
the angular motions of the masses separated hy the 
fractures. 

734. After having . passed Claverton datm House^ 
situated to the east, I found on the surface thin* 
strata, of lime-stone^ the same as those on Lansdmvn^ 
and under them thick strata, apparently of the same 
stone, very different from the free-stone^ and contain*, 
ing a large' quantity of small marine bodies. It is 
possible that the thin superficial strata may be only a 
part of these^ foliated by tbe action of the air. At a 
lower level, in a direction towards the village of 
Combe the free-stone is found on the surface ; which, 
tiiough nearly horizontal, is the upper section of the 
strata inclined inwards, as I saw in some of the quar- 
ries. The hill is here cut down abruptly towards a 
combe^ whence the village below derives its name ; 
by this village passes a brook, . which is composed 
of the waters of several combes, and flows into the 
Avon. In this part of the country, most of tli^ 
brooks issuing from combes have the generic name, 
of Combe-brook, with some distinctive epithet . The* 
side of the above combe formed by Claverton hill ex- 
hibits the section of the free-stone strata w hich are 
here worked. 
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795. Having reached the fiver iside, t followed It, 
on the same bank, as iar a$ Ciaverton house ; and in 
sny way I found masses of the above mentioned con- 
cretionSy and nqelei of the same stone moulded wtthm 
large cham®. I hei*e crossed the Avon to JVarldyj 
\vrbence I proceeded along its right bank. Many 
persons resort hither to view the JVatkj/ rocks; 
which exbitnt a phenomenon GomnK>n among great 
mountains^ but rare among hills; whence it is an^ 
object of greater curiosity in this country, and at ttie 
same time more Interesting, as its cause is more evi- 
dently seen. The hill rising on this side, named 
Kingsde^n, has a slope of great ejctwit towards fVar- 
hy\ it is ascended at first through woods, abov« 
which it is covered with immense masses of rocks^ 
partly buried among smaller fragments. When this 
phenomenon is found on the slopes of the Alps^ it is 
supposed, very naturally, though often erroneously, 
that these masses have fallen from some rock above, 
many rocks being seen in their neighbourhood ; but 
here, no such supposition can be formed; for the 
upper part of the slope presents but a very small 
section of the strata; and such masses could not 
have detached themselves from itv unless a large 
vacancy had already existed in their front. Thus^ 
every thing in this spot indicates that a great suhd'^ 
dence mujt have taken place before it, and that 
these masses and the smaller fragments are parts^ 
which have been accumulated in a slope on \\& 
borders. 
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f36. t asceilded this sl6p^ txMrards the sectioii bf 
the strata and I followed it to the quarries abovd 
Batkford ; where appears the section of many species 
of strata^ and the strdtum of Jree-etane is worked 
under that to which belong the JVarley rocksk The 
latter, very distinct from the i^t, is not found in the 
side of the opposite hills ; at least I did riot see it 
there: it consists of a kind of lime-stone which I have 
seen in the Jurtt, especially in the Country of 
Neufchatel; it is full of holes, like those nrtade by 
large worms in oak-timber, or by pholades in the 
focks of sbme parts of the sea^hore^ These holes^ 
however, ate found only in the sides which have been 
long exposed to the air ; for in the quarries, ^here this 
stratum covers that of free-stone^ tone are seen in 
the parts recently broken ; they are produced by the 
actions of the air on sections of the ramifications of ft 
calcareous matter, which is not petrified ; these aredis^^ 
tinguishable by the difference of colour in the partt 
newly broken, where it is easy to form them into 
similai^ holes with any pointed instrument 

737i From these quarries I ascended the hill, by 
the side commanding on the N. £. the vale wherein 
flows Catherine brook, which is seed, to a great dis-^ 
taince, winding through meadows. This is one 
of the most beautiful rural prospects in the neigh* 
bourhood of Bath, on account of the multitude of 
small hills, richly wooded, that slope down to the 
border of the meadows, and break their outline with 
a variety of infiectionst It is impossible to belfeve 
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that this vast space can have been hollowed out by 
the small stream flowing in it \ and its production 
by a great subsidence of the strata very manifestly 
appears, when, in descending towards it the rapid 
sJiope of Kwgsdown^ we find projecting rocks, which 
show sections of the strata of the hill, here seen to 
incline inwards. I - came down this way to Bath-' 
eastaUy and crossing the river, I returned to Bath by 
a path through the fine meadows above mentioned, 
formed on an alluvial soil. 

738* It would be too long to detail the particular^ 
of all the observations which I have made in this part 
of the country ; my chief view being to excite the at- 
tention of the many persons who ramble over it merely 
for amusement, and to direct Uieir notice to an object 
so interesting as that of the * features, characteristic 
of the cause of the production of "vales between Ai//^, 
which every where abound here. I shall therefore 
only relate another, of my excursions, wherein, among 
new examples of phenomena common to every part 
of the neighbourhood of Batky will appear one 
directly proving that the catastrophes, which pro- 
duced all the disorder observed here in the stony 
strata, evidently formed on the bottom of the sea, 
took place during the time when those strata were 
still covered by its waters. 

• 739. I went out of Bath by tlie old bridge, and 
thence ascended Hollow-way , a road cut on the foot 
.of * JjiU sloping, rapidly dp wa tp ^ the river. In this 
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slope appear sections of the same cidcareous strata 
incompletely petiified, which, in Bath itself, form- 
the steep declivity below Behid^re in the parish of 
JValcot. Above Holiaw^qy, I continued to ascend 
towaids a part of the hill formerly called Grtenwayl 
Jarm^ where, since Bath has. extended itself over all 
the surrounding liills, the row called South-hill houses] 
has been built Beyond this, I passed on a bridge 
the upper part of a cimibe in which a brpok is foimed. 
This combe is here very narrow ; but it grows much 
wider, in proportion as it b^^mes deeper, €md at the 
bottom it joins several cASciexcombes arriving laterally, 
whence also brooks proceed. 

740^ Continuing to 'ascend by the same road,; 
w hen I had reached the top of the hill, I saw on the 
Jeft an eminence called Antony kill, where some very 
curious quarries have been opened oil the section of 
the strata at the top of tfce slope the low«r part of 
which forms one of the sides of the above mentioned 
combe. In this spot has been long worked a species 
of limestone strata, naturally separating into flags, 
four or five inches in thickness, their size being limited 
only by the cracks acmss the stratum. The working 
of these strata has carried backward the summit of 
the hill ; and }t thus presents an abrupt side, rising 
above a terrace composed of rubbish. In the upper 
part of this' section, are; seen lime-stone strata ike 
separations of which form lines nearly horizontal { 
and they are covered with a very thick loose ioil, 
c;oQsisting of sand and fragments of lime-stofie. It 
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ft not, ho^ti!eTa]>, for these strata that the quarry is 
worked; on the contrary, they have, in this part, 
nearly stopped the workings there being so much 
difficulty in removing them and clearing away the 
loose soil : those which constitute the principal o\h 
ject are under them ; and, instead of being horizontal 
like the former, are very considerably hicUnedy though 
jKensibly of the same nature with respect to their 
substance. These inclined str^tta have been followed 
a great way under the others, pillars being left to supr 
port them ; and thus hai^ been formed some very 
picture^ue grottoes, lined with mosses and fend^ ; 
i)ut the quarry is now almost abandoned, probably 
froin the apprehension lest the vault, whiqh ift 
much cracked, should suddenly fall in upon the 
workipeij. 

741. This will lead n^e to a very important geokh 
gical consideration concerning the Huttonian theory ; 
Jt being e3sential to determine, whether, as that 
theory supposes, the fractures and dislocations ob- 
jieryed in our strata have been the effect of an ek* 
^Mtien which has produced our continents ; or whe- 
ther, according to my system, all these catastrophes 
)iad taken place on the bottom of the sea, before the 
birth of those continents, 

74S, A phenomenon of the same nature as that 
observed at Antony hill is found also in sotoe moun^ 
tains, but with this difference; that the inclined^ 
nay, e^lingst yprticq,! atrats^^ which commonly are of 
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schistuSy are covered with strata nearly horizontal of 
a quite different nature : in the examples cited ip. 
Scotland by Dr. Hutton and Mr. Playfafar, these 
upper strata are of sand-stone ; in others which I 
have seen in the Ilartz and at Freyberg^ they are of 
limestone. The upper strata, as well as the lower, 
must have been formed in the sea ; now^ as in the 
Huttonian theoi^, the latter are supposed to have 
l>een broken in the very act of elevation . which 
brought them above its level, this circumstance has 
of necessity led to the strange hypothesis already re- 
futed under different foims; namely, that subse- 
quently to the production of our continents by ele^ 
nation, some of their parts, by subsidence, returned 
below the level of the sea, where new strata were 
formed upon them; after which they were ag^ ele^ 
vated. 

743. This is an auxiliary hypothesis in a theory 
attacked on all sides by facts ; it may however pre* 
serve some appearance of probability, as long as it 
relates to strata so different from each other as those 
of schist us, and sandstone or lime'Stons ; because, 
these differences implying different states in the sea, 
it may'^be supposed that One of those states preceded, 
and the other followed, the elevation of the conti- 
nent, and the subsidence of some i>f its parts. But 
in Antony kill, the strata subverted, and those 
formed upon them, are not only both calcareous, 
but both of t^t distinct species which was called 
ooUta by ancient naturalists, because they supposed 
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it to consist of petrified eggs of fishes. Thus this 
same state, well characterized, of precipitations in 
the sea^ ibefore and after the catastrophe which pro* 
duced the subversion of the inferior strata, evidently 
shows the whole of these effects to have taken place 
on the bottom of the sea itself, within a short period 
of time ; and the following phenomena will farther 
evince that this first catastrophe was succeeded by / 
greater, comprehending the same ^/m/a, together 
with those which lay beneath them, ^ 
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-- 744« -Before I proceed to these new -monuments 
of eataistrophes, I must point out a difference between 
the phenomenon of Antony hill, and those of the 
places Where new strata have *been formed on over- 
thrown ^chisti: . In the latter: case>* the upper section 
of the schisti is commonly irregular, and the first c^ 
the succeeding strata has been moulded on their 
^asperities ; while in Antony hill, the summit of the 
inclined strataiovixi% a strait plane, whereon the hori* 
zontal strata rest. This phenomenon appears to be< 
long to a particular species of lifne-stone, which is 
^lisposed, like the columnar basalts^ to divide itself 
by strait planes across other kinds of divisions ; as 
is seen also in certain specie^ of slate. My nephew 
observed at Slane in Ireland, twenty-four milts to 
the north of Dublin, the same phenomenon as this 
of the lower strata in Antony hill; namely, an ab^ 
solutely plane surface, (there not covered by any 
other stratum,) produced by the secticm of lime^stom 
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strata inclined inwards, foniung with that sur&ce an 
angle of about 40^ 

745. I proceed to the monuments observed in the 
vicinity of Antony hiU^ of catastrophes posterior to 
the period when the above horizontal strata were 
formed on those wliich had already undergone aa 
4ingular movement It not having been thought pru* 
dent to work this quanry any farther, the quarry -mea 
have laterally followed the brow of the hill ; and 
there, clearing away the loose soil of the slope, they 
have found the section of the same strata* where 
those which are inclined ^are still found under the 
horizontal ; nor is there a^y occasion to follow them 
£ar within, beci^use, by continuing to clear away 
laterally, the same section is still found. Now here 
already a{)pear tlie effi||t9 ^f new catastrophes ; for 
these strata frequently change, their level by frao* 
tures, in which all is in disorder, and which^ as will 
be seen^ pass quite through the hiU« 

r 

746. But the most evident symptoms are on the 
$lope, where is seen very clearly in what manner wee 
produced the cavity at present constituting the comhe^ 
of which Antony hill forms the highest side. I be- 
gan to descend by this slope, and found it to be com- 
posed of terraces one below another, each of them 
having above it the section of those masses of strata 
wherewith, previously to its subsidence, its owa 
jnass had been united. Within a certain space, I 
was able to descend, irom terrace to terrace, by 
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cte vices in the abrupt sections; but at last I came, 
ta one which was yery high, and in which^ though I. 
had a great extent of it within my view, I could not 
perceive any part where it was possible to descend; 
sk> that, not knowing how far I might be oUiged ta 
proceed on it in a direction leading me away i^roni' 
the high road, before I should find a way down to: 
the lower terrace, I thought it best to reascend ta 
tiie road, and to cross to the i>ther side of the 
combe; that being lower and less intersected^ and 
commanding a view of this whole side of AnUmy 
hilL Having then repasited the bridge I turned,* 
en the right, Jnto a cross road with which I was well 
abquainted, called Grtcrmay Lane^ passing along 
tJie upfJfer "part of the slope : thence I entered a field 
fronting the side of Antony kill It 'Svould be dif- 
ficult to fihd any geological'^naonumeifrt more agree^ 
able to the view. The side* of the combe o{^H>site to 
Jt is wholly composed of terge terraces, where the 
finest vegetation, ' in fields sfcattered i/^ith trees and 
divided by hedges, spreads a cheerful vpil over that 
Scene of catastVbphes'; but 'the fexperienced eye may 
iaslly retrace them, in the abrupt sections of the 
Strata above the 'terraces, and ity th^ ihtetruptioris of 
the latter ' by the continuatibn of the fractures de- 
scribed iti thc5 quarries ab6:ve; occaiSioning the ter«* 
faces themselves to descend also in steps towards 
the lower part of this combe ^ where it joins another, 
one of the sides 6f which is formed by tho same hilL 

^ 747. I shall not proceed any ferther in describing 
(fee neighbourhood of JB^M ; what I have said may, 
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I think, suffice to engage those who resort thither 
from all quarters, in the water-drinking seasons, to 
examine, in their walks and rides, the interesting 
phenomena wbic^ thai whole country exhibits ; and 
when they shall have gained a little experience in 
this study, they will, I doubt not, be convinced, that^ 
if even an incalculable antiquity were ascribeid to 
pur continents, it would be in vain ; for on thefa- 
lielves can be found no cause of the dissection of 
(heir surface into hilk^ vakSy and combes, the real 
iDause of these forms having evidently been- catastitK 
phes anterior to their birth ; an4 from the deal e&cts 
produced on them, the era of that event caniiotbe 
rempved to the distance of a very great number of 
centuries. A conclusion so important, that it musk 
pot be thought Utrai^^ |f I frec^uently retuni to h in 
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HRST JOURNEY INTO DEVONSHIRE. 

749L This is a country, iii whicb^ as well as in 
Dorset stdre^ I have made several journeys, at dif- 
ferent times, and in various directions. However, I 
shall preserve the ibrm of a journal^ as it possesses 
stany advantages for the reader, no less thiufi for tbe 
writer. It is true that thus the determination of 
many of the objecilB observed in one journey occurs 
only in another, anterior or subsequent in its date; 
and tbb is, in son^e measure,, a defeqt; but it is 
more than co«ipeosat€>d^ by , aivpijiiiig jthat which 
would be produced by collecting togejjie^ all the 
observations of the same objects made in different 
journeys ; since those objects would then respectively 
be insulated, and deprived of the geological connec- 
tions subsisting, in nature, between them and others 
IB their neighbourhood. 

749. We enter here into the field of Mr. Play- 
£iir's observations, whence he has taken his examples 
of the manner in which rivers have cut their way to 
the sea. I have already introduced his system in 
this respect, because I have had occasion to com* 
pare it with the phenomena of the same coast, from 
Hampshire hither. However, as we are approaching 
the places which he gives^ as examples, I will now 
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Cite the whole passage, as it stands in the XVIth of 
his Illustrative Notes, beginning p. 3j^8. 

" The mouths by which rivers on bold rockj 
^^ doasts discharge their waters into the sea, afford a 
^^ very striking confirmation of the conclusions con* 
*^ cerning tlie general system of waste and degrada- 
^ tion which have been drawn above. At these 
mouths, ^Q usually see, not only the bed of the 
river^ but frequently a considerable vaUey^ cut 
*' out of the 5K>lid rock, while that rock preserves its 
*^ elevation, and its precipitous aspect, wherever il 
^ is not intersected by a run of water. No con* 
*^ vulsion that can have torn asunder the rocks ; no 
'^ breach that can have been made in them, antece* 
dent to the running of the waters, will account 
for the circumstance of every river finding a c(M*« 
responding opening hj which it makes its way to 
the sea ; for that opening being so nearly propor^ 
'^ tional to the magnitude of the river, and for such 
^^ breaches never occurring but where streams of 
*' water are found. 






" The actual survey of any bold and rocky coast, 
will make this clearer than any general statement 
can possibly do. Let us take, for an example 
the coast of the British Channel, from Torbay to 
the Land's End, which is faced by a continued 
rampart of high cliffs, formed of much indurated 
f^ and primeval rock. If we consider the breaches 
^ in this rampart^ at the mouths of the Dart, of the 
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P^m and Tamer^ of the river at Fowe^j of thi! 
iTjz/, the jf/i;/, &c.'it will appear perfectly clear, that 
they have been produced by their respective streams* 
Where there is no stream, there is no breach 
in the rock, no softening in the bold and stem as-^ 
pect which this shore every where presents to the 
ocean. If we look at the smaller streams, we find 
them working their way through the cliffs at the 
present moment ; and we see the steps by which 
the larger valleys of the Dart and the Tamer 
have been cut down to the level of the sea. If 
we would have still clearer evidence, that no 
breaches made antecedently to the running of the 
rivers have opened a way for them, we need only 
look to the opposite side, or northern shore, of 
the same promontory, where we also find a series 
of outlets, all originating in the ridge of the 
country, and becoming deeper as they approach 
the sea, but altogether unconnected with the open- 
ings on the south side ; and this could hardly have 
been the case, had they been the effects of pre- 
vious concussions, or of any peculiarity in the 
original structure of the rocks. 

** In contemplating such coasts as tliese, when 
we go back to the time when the rivers ran upon 
a level as high as the highest of the cliffs on the sea- 
shOi^ey we must suppose^ that the land tlien extended 
many milea farther into what is now occupied by 
the sea. When at Ply mouthy for instantee, the 
Taifier and the Plym flowed on the level of Mount 
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•*^ Edgecombe w of Staten Helghtt^ If the rivera 
^^ ran with a moderate declivity into the sea, the 
^' coast must have advanced many miles beyond the 
^^ present line. Thus the land, when higher, was 
'' also more extended, and the limits of our island 
^' in that ancient state^ were doubtless very ditf- 
^' ferent from these by which it is at present circum^ 
** scribed. 

" If with the aainc views wc consider any other 

^^ of the bold coasts which the map of the world 

^^ presents us with, we shall quickly remark, that 

*^ wherever a deep intersection of the sea is made 

*^ into the land, as on the western shores of our own 

island, or on those of Norway^ a river runs in at 

the head of it, and points out by what means such 

inkis are formed, viz. by the united powers of the 

^^ sea and of the land^ the waters of the latter 

** having opened the way by which those of the 

former have penetrated so fiir \iito the country^ 

It is not meant assuredly to deny the Irregularities 

of the sea-coast^ as it may have originally existed ; 

** these irregularities no doubt determined the initial 

*' operations of that waste and decay, by which, 

** in process of time, they were themselves entirely 

«^ effaced.'' 
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750. It may be easily seen, that, when terrestrial 
phenomena are considered in this point of view, the 
centuries that have^elapsed since the commencement 
of the pres&M state of our globe must be counted by 
thou8and»^ fot the toly way in which it is attempted 
9 in 
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in this theory to account for the fact> tliat Ao progreft 
is seen in tiiese excavations of vallies and ^nlargemeiM 
of openings to the sea^ is by assuming tliat this pro* 
gress is too msensibley not only to be perceived durii^ 
tiie life of a single man^ but even to have a^y record 
of it transmitted from one^eneration to another: 
and to this is added, as the ground of the argument^ 
that time past bias no limit But then at what epochs 
in this immensity of time, are we to place the ori^n 
of the hufnan race on the^e continents ? It is by re* 
ference to this object, that these discussions are ren- 
dered so important ; it is thus that they belong, not 
merely to natural history, which properly is interesting 
only to those who occupy themselves with its pursuits, 
but to the history of man, which interests the whole 
humaa race; therefore men are more nearly <:ou- 
cerned in geological discussions, than many among 
them generally suppose. 

751. It is fortunate that Mr. Playfair has named 
smne of the places whereon he founds his ideas, and 
that he has defined what it is which he expects them 
to prove : according to him, we must thpre see with 
conviction^ — " That no convul&ion that can have 
** torn asunder the.rocks> no breach that can have 
" been made in them, antecedent to the running of 
•^ the waters, will account for the circumstance of 
** every river finding a corresponding opening, by 
" which it makes its way to tlie sea ; and for that 
** openingy being so nearly proportional to. the magni- 
•^ tudc of the river. That rivers ha^^s run upon 
/A.\»rleyel ^high as the hi^eel $)f ^c^s pp the 
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*' sea-shore; <and that therefore vre must suppose^ 
'* that the land then extended many miles ferther 
** into Tvhat is now occupied by the sea/* This, in 
TSiiv. Playfair's opinion, is what we ought clearly to 
perceive in studying this coast of England^ espe* 
cially from Torbay to the Land's tnd ; and hence t 
was induced, (though persuaded by my own observa- 
tions on other coasts that his ideas were wholly il- 
lusory) to visit all the rivers pointed out in his work^ 
and to follow their course to the sea. Now all these 
rivers will be seen to concur with a great number of 
others, which I have already described, and shall 
describe elsewhere, in demonstrating — " That, from 
" the origin of our continetitSi the streams formed 
*^ by the land-waters have entered the same chan- 
nels^ and discharged themselves into the sea by the 
same openings^ through which we see them flow at 
present : — That these channels^ and the openings 
themselves, were the effects of convulsions of 
the striata, not only antecedent to the time when 
" these waters began to flow, but to tlie birtK 
^* of the continents : — ^That these waters, sirtce 
•' they have begun to flow^ have raised their channels^ ^ 
-** instead of deepening them : — And that the sea, 
" far from having encroached on the lands, has, on 
** the contrary, been almost every where removed 
*' to a distance from them." All this had already 
been clearly evinced by my preceding observations ; 
but it was become necessary to deduce the proof 
from the' very rivers named by Mr. Play fair. The 
object will therefore now entirely change its aspect ; 
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for when t shall hate provod, from the {places to 
which he has himself referred, that our continents art 
not of great antiquity y this circumstance will bring 
near to our own times the epoch when they first be- 
came the habitation of men. 

^52. I could not hare undertaken these travels 
under more favourable auspices. My ancient and 
respectable friend Dr. Fisher, then Bishop of 
Exeter y and now of Salisbury ^ .besides a general let- 
ter of recommendfition to all the clergy of the former 
diocese, which includes Devonshire and Cornxvall^ 
Was so good as to give me others for his particular 
friends ; and Mr.NoxT, who was employed under him 

intheeducationofthePrincessCHARLOTTEofWALEs, 
did me the same favour.' It will be seen, in the course 
of my travels, how much this assistance contributed 
to the extension and exactness of my observations. 

753. I beganmy first journey in 7>ew;2^Aire in Sep- 
tember, 1805; and Lady RoLLE, whom I had met at 
Weymouth^ having given me an invitiation to Bicfo7i, a 
seat of Lord Rolle's, where he commonly resides, 
I accepted it the more gladly, on account of the 
vicinity of that place to many of the objects which I 
had in view. 

; Sept. Q9th. 1 805. I set out from IVeymouth at ten 
in the mgrning, and took the road already described 
through Dorchester, Bridport and Chamiouth. At the 
latter pia'ce, I ascended the interior slope of the ridge 
^ • of 
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of hills described in a former journey, bordering the dea 
as far as Lyme ; but, at the extremity of this ridgq^ 
instead of going down to Lyme, I crossed the hills 
behind which stands the town oi Axmimter^ so called 
from the small river Axy flowing by it through mea- 
dows. I shall stop here to describe the course of 
the Axy because, in another journey, I followed it 
down io Axmouthy where it discharges itself into the 
sea. I shall then have occasion also to describe the 
road from Axminster to Exeter ^ at which city I ar- 
rived the same evening. 

Sipt. Q9th. I spent the morning in forming a' 
general idea of the situation of this city, which by 
its connexions, on one side with the sea at Exmouth, 
and, on the other, with the vallies farther inland, has 
occupied me in several journeys ; because tlie Ex^ 
though not named by Mr. Playfair, is, in a geologi- 
cal point of view, one of the principal rivers of this 
coast ; and it will offer the first great example of 
what I have announced in the above propositions. 

754. Exeter is a handsome manufacturing and. 
commercial town ; as, though in an inland situation, 
eleven miles above Exmouthy it is still properly a 
sea-port. According to Mr. Playfair's system, tlie 
space through which the waters of the Ex flow from 
hence to the sea should have been hollowed out by 
that river ; as well as the similar spaces, from Totness 
to Dartmouth, from New-bridge to Plymouthy from 
Truro, to Falmouth^ ascribed by falm to the Dart^ liM 
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Plym and ihtFat; together with wmty olhew of 
the same nature, which I shall describe, and whicli 
all possess this common character, that the tides ascend 
in them up to the pomt M^bere their respective rivers 
arrive at the level of the sea : but here already it wiH 
be seen, that these spaces were originally gulphs; 
and that the rirers have entered their heads ever 
since they at first began to flow. 

755. From the upper part of the city, I went, by 
streets descending very rapidly, down to the port, to 
which large vessels still come up, though now only 
by artifidal 'means ; for the sediments of the river, 
and the sand brought in by the tides, (previously to a 
change which I shall mention,) have filled up so 
great a part of the gu)ph, that, in order to preserve 
the water at a proper depth near the quay of the 
city, it has been necessasy to keep its level raised by 
means of a dam^ with a lock for the passage of vessels. 
Dams of this kind, of which there are many for tlic 
same purpose at the head of other jestuaries on 
this coast, are called fVears. The tides still rise up 
to this weary but their height has not exceeded (wo 
feet, since the above mentioned change at the en^ 
trance of the gulph ; this change has been produced 
by the formation of an immense ba^ik, which I shaH 
describe in the course of this journey, and whicbv 
leaving only a passage for vessels, renders that of 
the tides so narrow, that tliey have not time, before 
the ebb, to rise, at the head of the gulph, to any 
greater height. The lock of the wear is opened, 
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£rom tune to time ivhen the river is much swelle(|^ in 
order that, by the rapidity of its current, it may carry 
away the deposites made by the tides in the channel 
still preserved between the nav lands^ and thus keep 
it at a sufficient deptli for the passage of vessels. 

T56. Tlie hili whereon Exeter is built foimed 
originally a long promontory in the gulph ; but it 
now no longer appears such, because 7iew Imids^ 
covered with meadows, extend themselves on both 
sides nearly to its extremity, on which stands the 
town of Topsham, where there is. a port more con^ 
veniently situated tlian that of Exeter for the country 
x:arriage of many articles of great bulk and small 
value. H^re, for example, arrive coals from NieW'- 
castle^ for the consumption of a great part of tlie coun* 
try \ and likewise another kind of coal from JVaks^ 
called culm^ wluch is not proper to be burnt in grates, 
but is used in lime-kilns : tiiis comes to Topshanij be* 
ycause Ume^stane is also brought iiere from the quar- 
ries at Plymouth^ and is burnt with it ; the Ume being 
afterwards carried into the neighbouring country, and 
used in di.essing tl)e lands, as the cA^ is in Dors^ 
4hire. 

757* The hiH, thus extending from Exeter to 
TopshaTUy consists of the same red strata which I 
have described near Bristol, and which I must here 
^lore particulaily define, because tliey will become 
in the sequel a great object of attention, as well v^ 
So»icrsetshir^^ a$ iiji PcvomJdre, and part of Cor$h 
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wail. These strata are composed, in part, of loose 
sand, mixed with reddish clay, sometimes indeed 
quite red. In certain places, as in this hill at 
Exeter, some of these strata contain a great quantity 
of small fragments oi schistus ; in other parts, those 
fragments are much larger ; they are, besides, some- 
times angular, and sometimes rounded. These soft 
strata are almost everywhere intermixed with others 
which are mdurated; and indeed, in many places, 
they are all in the latter state. In some parts, the 
fragments of extraneous stones contained in the red 
strata are of grey wacke, which often accompany 
.the sckisti ; and elsewhere these fragments are inter- 
inixed with others of lime- stone. Lastly, these red 
. strata are in some places associated with strata of 
fifne^stone, in some, with those of schistus, and in 
others, with spndif strata of a quite different species : 
BOW all these different strata have undergone such 
-catastrophes as form a real subject of astonishment. 
"Jn travelling through the country, I often Tost sight 
;6fthe red strata, but I met with them again, some- 
times in certatia associations with others, w hich indi- 
ipated their rcJspective original positions ; while else- 
where the different species formed distinct ridges ; 
till at length I came to a tract where the hills, thus 
"strangely -mixed, were overspread with large bfocfcs of 
*granite. In a word, there are few countries which 
-more clearly manifest the sitccessive catastrophes un- 
•dergone by all our strata, while yiet on the bottom of 
tiie ancient sea, that is to say, bifore the birth of our 
^tontmetits. I have thought it proper to give at first 
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A general idea of the geological aspect of the country, 
in order to fix the attention of my readers on this 
latter consequence of the phenomena observed here : 
I shall seldom repeat it in the sequel, but shall con- 
fine n^yself principally to descriptions. 

758. Having followed the left bank of the Ex be- 
yond tfhe ivear^ I crossed the river in a boat, in order 
to obsei*ve its right bank : tliis forms a plain, little 
raised above the level of the sea, and extending to 
the foot of more or less distant hills ; and here the 
7'ed soil still prevails. The creeks on this itfide, as 
well as a large space in this part of the^ulph, are 
now converted into meadows, fom^ on the sed^ 
ments of the land waters and of the tides. I re* 
ascended the course of the river on this side, and thus 
reached a part of the suburbs of Exeter^ which I 
shall describe in a future excursion* I then repassed 
the river on a handsome bridge, which rises to meet 
the lower end of the great street proceeding hence to 
the upper part of the city. 

759. I contented myself for the present with this 
first view of the country near Exeter^ because, ac^ 
cording to my plan, I was to return hither by dif- 
ferent roads; and it was particularly my intention to 
make some stay here, when the Bishop should be at 
the palace, for the purpose of extending my survey 
farther with proper directions. I therefore set out 
in a chaise from Eseter at one o'clock, for Bictortj 
that plcu^e being eleven miles distant, and situated 
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near the Otter^ which is the first river to the east* 
ward of the £.r, and is followed by the Sidy the next 
that I intended to observe. 

760. My road, as far as Bishop's Clyst, passed 
over hills of the red soil ; and in several excavations 
nwide to lessen the declivities, I saw that though, in 
many of the strata^ fragments of sckistus were inter- 
mixed, there were otliers parallel to them which con- 
tained none. At Bishop's Cljfst begin the meadows 
formed on the tiexi) landsy filling up a great part of the 
ancient gulph to the east of the promontory of Topr 
sham. The small river Cl}^t first winds through 
these meadows, and then, flowing along by the pro- 
montory^ there enters the gulph, in tlie part still re- 
maining free. This whole extent of meadow^ is in* 
tersected with drains, to carry Qfi* the rain-waters, 
and those of some perennial rivulets. If this spa- 
cious marsh did not lie within a gulph, of which the 
opening to the sea is so much closed, that the waves 
have there no perceptible action, it must have b^eu 
enclosed with dikes, like the marshes oi Sleswigh and 
Helstem ; but the tides in it rising only two feet, and 
th^re being no large waves, it is circumstanced lik^ 
those on the coasts of the Baltic ; having been so 
much raised by the deposits of the waters, that it 
can be inundated only by the highest spring'-tides, 
combined with land-floods ; and of these the effect 
IS hut to rais.^ and extend it by their pediments, 
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76 1 . Near Woodbury y I began to ascend the ridge 
of hills separating the vale of the J5vr from tliat of 
tlie Otter. This part of the country will present 
another example of the differences found in the nature 
of the hilU and the gravel which covers them, on the 
opposite sides of the same vallies ; but I shall not 
enter into particulars respecting this till my return 
from Sidnwuthy confining myself here to the descrip- 
tion of the above ridge of hills, I first passed, at its 
foot, over some low hills consisting of the red strata^ 
like those on the western side of this vale of the Ex; 
but on reaching the high ridge, I found its mass com- 
posed of soft strata^ mostly ^rcy, of different natures^ 
and its surtace covered with fragments of the stone 
called grey wacke by German mineralogists, from 
whom tliose of most other countries have adopted 
the same denomination ; I have already said that its 
strata are often intermixed with those of the schistL 
Descending afterwards on the other side, towards 
the vale of tlie Otter, I found, near the bottom, a 
similar border pf small hills of the red strata, which 
are very fertile : among these is situated Bi^on, where 
I arrived at half past three. Lord RoUe was then 
at fuiother of his estates, in the N. W of Devonshire; 
but Lady RoUe received me very obligingly, and 
assisted me in my views. I spent that evening and 
the following morning in visiting the immediate 
neighbourhood of Bicton ; which, being on the Con- 
ines of ^/r^^a of diiferent natures, presents, like all 
istQiilar places, interesting details ; but in journeys like 
^hi£ present, it would take up too mucti tune if I did 
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tioi confine my descriptions to the great features of 
the country. My plan at this time was to proceed 
eastward as far as Sidtnouth ; and Lady RoUe was so 
good as to send me there in her own carriage, with a 
servant to answer such enquiries as I might tvish to 
inake. 

Sept. 30th. Froni Bicton I /descended into the 
vale of the^ small river Otter^ the course of which 
towards the sea became, in another journey, one erf 
the objects of my observation : at present I only 
crossed it to OttertoUy sitbated on the foot of the 
opposite hill belonging to the ridge whereby this 
vale is separated from that of the Sid. ' This chain of 
hills is much divided, its first interruption being a 
large combfj which terminates towards the sea in 
cliffs, forming a semi-circle, or kind of bay. 

762. These cliffs arfe a section of the red strata; 
and following their bfbw, we came to a part, below 
which, my guide told me there was, on the sea-shore, 
ft very curious grotto, called Larderum ccwe : I quit^ 
ted the caniage, and he led me down a very steep 
path formed on the side of a cleft by which the waters 
of the combe run off, but w*hich, at that time was dry. 
"When I reached the sea-shore, I found there indeed 
an object extremely picturesque, large pyramids of the 
red strata encompassing a small cove with a high 
l>each in its front, on which we descended. This 
being the middle of the bay, it is the point where the 
greatest quantity of gravel is accumulated by the 
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waves : I learnt from my guide that it is almost al- 
ways accessible ; and that, when the tide is out, it is 
possible to walk all round the bay, where the cliffs 
are everywhere very curious ; but as it was then high 
water, I could not go beyond this point 

763. All the diffs formed of these red strata arc 
in some measure interesting as I shall have occasion i 
to point out, not only from the various degrees of i«- 
duration of the several strata^ but from the differences 
in that respect between different parts of the same 
stratum^ which resist more or less the impressions of 
the air ; and the hardest parts, remaining thus in re- 
lief, assume all kinds of grotesquis figures. But, be- 
sides all these causes of the remarkable appearance 
of tlie red cliffs, they have one in common with all 
others which are composed of stony strata ; namely, 
the different situations and ruptures of those strata^ 
resulting from their ancient catastrophes. I had 
many opportunities of observing the forms of thesei 
by passing 'along the brow of the cliffs ; and I saw 
several little coves like the former, with small capes 
projecting oh their sides ; one of these capes is hol- 
low ed into an arch, which may be passed under at low 
water ; and in many places, large masses of the same 
strata appear in the sea, in the front of the capes. 

764: The circumference of this bay and of its clifft 
being the section of a combCy as the road ascended one 
of th^'sides 6f the latter, the cliffs became higher, and 
I then saw the red strata disaj^ear ; these are at 

first 
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first covered with a very thick loose soil; aiid tb« 
summit of the hill consists of a grey sand, mixed with 
large masses of a particular kind oijlmt, which pre- 
sented me with the fii^t example of a phenomenon 
hereafter to become an important object in the course 
of my travels in this county ; for these^ints are of the 
same nature witli those on the Blackdown kills^ 
whence Mr. Playfair has been led to an hypothesis, 
the examination of which will occupy me for some 
time, because it is connected with a point of great im- 
portance in Geology. There is here a prodigious 
abundance of Xhes^JlintSy not only loose on the sar* 
&ce» but tbrming benaath large masses of pudding- 
^tatWy io which tiiey are all in contact with each other, 
and tlie small quantity of sand between them has been 
consolidated into a very hard substance* 

765. From this spot descends a narrow cambe in the 
same direction with the coast, terminating among the 
low hills on the side of the river Sidy and leaving but 
a narrow ridge on the brow of the cliff, along which the 
road passes. This is one of Qombes parallel to the 
coasts, that evidently cannot Iiave been excavated by 
the waters, tlie upper part having too little extent to 
have ever permitted these to form a sti'eam. Here the 
cliflfs rise very much ; and I came to a spot wjiere a 
signal-post stands, whence there is an extensive, view 
along the coast, and up the vale of the Sid. Beyond 
this, I saw, on the eastern side of the river, several 
ridges of bills, terminating in cliffs towards the sea : 
the two first of tho|e cliffs cpasist of tb^ red strata : 
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but those which follow are absolutely different, being 
composed of a white lime-stone, nearly resembling 
chalk ; of these I shall give some details in a future 
journey. 

76G. From the signal hill, I descended, by a very 
nindiug road, into the vale of Sidmouth^ the opening 
of wliich towards the sea is about a quartci' of a mile> 
in breadth. I had a recommendation from the 
Bishop to Mr. Jenkins, the clergyman of the 
parish, who lived on an estate of his own, on the 
hill to the east of the town. \^'hen I went thither 
to call on him, be gave mc an obliging reception, and 
accompanied me to the places which I wished to ob- 
serve ; so that it is from his information that I am 
going to give a general idea of this very beautiful 
vale, equally picturesque and rural in its aspect 

767. From the side of the hill where Mr. Jenkinses 
house stands, the vale is seen to terminate in a fine 
amphitheatre of hills, where the parts not in tillage 
are covered witli grass fields, most agreeably inter- 
spersed with woods. Had I been alone when f 
viewed this upper extremity of the vale, I should 
have been at a loss to guess hi what part the 5Jrf 
entered it; but Mr. Jenkins pointed out to me a 
iateral interval in the hills ; and through this, as he 
informed me, the river arrives from a ^ vale above, 
covered with meadows, in which it meanders, and 
which it inundates in very rainy seasons. From thi? 
, point, the stream flows betweeil the foot of the hiU 
an thQ east, and a row of hillocks occupying a part of 
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. the vale ; and the town of Sidmouth is "built on the 
mount nearest to the sea* The restof this interval con- 
sists of meadows, in which the river continues to wind 
down to it mouth, and from the spot where we stood, 
this mouth is as little visible as its entrance into the 
vale ; because a very wide beachy w hithout any- per- 

, ceptible opening, extends from one c^pe to the othet, 
along the upper part of a strand, very convenient for 
sea-bathing. 

7ff8. Mr. Jenkins was so good as to lead me to 
" the extremity of the eastern cape, which is formed 
by the low hills with red strata^ bordering the higher 
hills of a diflferent nature, and also terminating in 
cliffs towards the sea. Here I saw these red strata^ 
of which the section shows itself on the sid^ of the 
vale, pass under those of the great hill. At the ex- 
tremity of the cape may be seen what the river is, 
which here issues from a xvide vale to the sea, and 
gives its name to the town of Sidmouth ; it being so 
small, that, in turning round the cape, it loses itself 
in the gravel. It is only after long rains and the 
melting of snows, that the Sid acquires sufficient 
volume and rapidity.to cut through the beach, and flow 
in sight ; and then the level of the interior inundation 
is determined by that of the tides ; in the high spring 
tides it rises within the beach up to the bottom of the 
town ; and this proves that there was here an origiml 
gulphy Avhicli has been separated fi'om the sea by the 
formation of the beach. When the inundation has 
subsided, the waves soon'close the breach^ hy bringing 
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back the gravel carried away by the stream, wbich^ 
reduced to the usual size, again filters through it 
This is a new proof of my assertion, that facts are 
absolutely contrary to the idea formed by Mr. Play- 
fair of the course of rivers to the sea, and likewise to 
his opinion that the size of their mouth is nearly pro- 
portional to their volume ; a circumstance scarcely 
any where occuring, and merely accidental wherever 
it is found ; as will be farther seen in the sequel 

769. I set out in a chaise at four o'clock, for Kt^ 
mouthy at the distance of nine or ten miles from aSz^- 
mouth ; and it was on this road that I principally ob- 
sei'ved the phenomenon to which I have above al- 
luded, of the difference of th6 gravel on the kills 
bordering the same vallei/ on opposite sides ; a phe- 
nomenon again very contrary to the two geological 
hypothesis, that rimning waters have excavated 
vaUies, and that they have disseminated the gravel 
now found above their level : the valley in question 
is that of the Otter, which I was again to cross. 
I have already said that the ridge of hills, separating 
this valley from that of the Sid, is covered with a very 
thick bed of hrgejlhits, in some parts united in great 
masses of pudding-stone. I now fixed my attention 
principally on the two eminences towards the sea, on 
one of which is the signal post ; these are both cut 
down in cliffs to the sea, and are connected with each 
other only by a very narrow ridge, forming, on the 
outer side, a continuation of the cliffs, and, on the 
inner, bordering the combe which ivas before men* 
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tioned. This state of things cannot certainly bate 
been produced by running waters ; yet both these 
eminences are equally covered withJiirUs, as is like- 
wise the slope of that on the west, down to the valley 
of the OtteVy the opening of which valley is closed 
by a branch of the hills advancing on the side next 
the sea; in another of my journeys, I shall show 
this opening to have been a gulph ; but at present, 
I only crossed the valley, and ascended the ridge of 
hills dividing it from that of Ex. Now here, after I had 
passed over the low hills formed of the red strata on 
the side next the Otter ^ I perceived no movQ flints ; 
tiie slopes as well as the summits of the higjher hills 
presenting nothing but rounded fragments of grejf 
wacke^ some of them not less than a foot in diameter* 
Thia is a very marked difference between the nature 
of the masses scattered on two parallel ridges of hills, 
bordering the same valley ; and a circumstance which 
still more completely banishes every idea, that these 
effects have been produced on the continent since its 
birth, is, that it is impossible here to discover any 
source of tlie fragments, either of gr£y wacke^ or of 
flint; and this consideration will be fartlier de- 
veloped by tlie particulars observed in a subsequent 
journey. 

770. I descended insensibly from the most elevated 
point of this ridge of hills, three miles before I came 
to Exmotithy and passed over some lower ridges, 
belonging to the same chain : on this side, as well as 
on ihat of the 0/fer> the lowest; hills are composed of 

the 
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the red strata ; and it is on one of these that the towti 
oi Ejpnwuthis built, near the entrance of the gulpb* 
I was here recommended by the Bishop to Mr. 
DucARREL, to whom I went immediately on my ar-« 
rival I and having explained to him the points which 
I wished to observe, he offered to accompany me, 
after breakfast, the next mornmg, to the hills on th€i 
eastern side, commanding a general prospect of all 
the objects that could interest me^ 

Oct* Ut* When 1 went to Wt. Ducafrefs hous^ 
he told me that he was sorry he could not give up so 
much time tome as he had intended, because he should 
be obliged to return early to E.vmouth j but that he 
would go witli me far enough to explain all the cir- 
cumstances relative to the entrance of tlie gulph* A« 
I had infoi'ined him that I intended to proceed the 
same evening to Tcignmouthj he gave orders to hisi 
servant to have an one-horse chaise, with a guide, 
in readiness for me^ when I should return from my 
walk, 

77 i . tVe set out from Exrlwuth at lialf past nine j 
ftnd Mr. Ducarrel first led me to a natural terrace, 
at the end of the first ridije of low hills consisting of 
red strdta^ which formed the eastern side of the ori* 
ginal gulphy and on which a few years ago, was built 
a handsome row of housfes, intended as. lodgings for 
tliose who cgme to bathe oxy this Strang, and for 
invalids, to 4vbom the temperate climate of thia 
Southern coast is in winter very salutary. The mild^ 
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ticss of the Winters ^xExmouth is indeed shown by tti 
productions \ the houses, on their garden eide, being 
adorned with flowering myrtles, and with the Mag- 
-colia grandiflora: vegetation, in general, is very 
fine around this gulph, where the trees do not 
suftcr from the sea-air, as is so commoo on other 
coasts. 

772L With respect ta the geological objects of this 
place, it may be judged, by many symptoms, that 
the gulph, which is three miles across at its entrance, 
was at first open to the sea, whence it is now sepa- 
rated by two bars of sand of unequal breadth, advan- 
cing, in a parallel direction, one, which is the nar- 
rowest, from the eastern side, the other, which is 
very wide, from the western ; and the latter has, on 
the southward, passed before the extremity of the 
former. The interval between the extremities of these 
two slips of accumulated sand is the only passage 
kept open by the land waters and the tides ; and as, 
among the former, the most considerable is the Ex, 
Vihich enters the gulph eleven miles above this, the 
name of Exmoiith has on that account been given to 
the small town situated at the entrance of the gulph, 
with its port in the interval between the two slips 
of sand : vessels of 300 tons can pass here and ascend 
as high as Exeter. The cape advancing on the east, 
to which the above-mentioned terrace belongs, has its 
strata cut down abruptly towards what was originally 
the entrance of the gulph ; and hereafter will be seen 
evident indications that in one of the latest catastro- 
phes 
1 
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phes thfe pdrt Sepairated frdm it sirtfk ddwtf tlndef tlicf 
level of the present sea. The cliff of this terracef 
Consists of the red strata^ in great part stony ; it no 
longer sufTers degradation, because it is encompatssed 
by the slip of tiew grourtd ad^attcing frotaf this side. 
When the bairs found dt the entrance of the gulph 
had risen above the lefVel of thef water, tffe sediments 
of the Ex and of the smaller Streatms arrivkfg in the 
inferior »pace were retained within H ; so that since 
that time, it is only by the saikl of the tea, mixed 
with the little gravel which the waves haVe found on 
its bed, that these bars have been elevated and 
widened to a great breadth on the westerti side ; and 
the winds have raised tp the sand on them in dunes : 
they are sometimes pierced by tiolwit iKinds 
continuittg long in the same direction; but the 
breaches are soon closed by winds from other quar- 
ters, which are incessantly driving the sand atlong. 
the shore. Tiicre is also at a little distance in front 
of the coast a saiid-bank, occupying almost the whole 
breadth of the entrance of the gulph, and leaving 
only a narrow passage, on the eastern side, for the 
ships which are to enter the port : from the terrace^ 
whence Mr. Ducarrei explained to me these different 
objects, all within our view, we distinguished this 
sand -bank, the tide being still high, only by the 
breakers in the sea ; at low water, it is in great part 
uncovered. 

773. After these observations, Mr. Ducarrei took 
me to the end of the terrace, whence we descended 
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ett the strand, here still wide and passing before a 
combe, wliich comes down to the level of the sea, 
but of which the entrance i* closed, not only by tUe 
gravelly strand, but by a wide ridge of dunes, llie 
strand has coi>tinued to extend itself alonc^ the froat 
of the following cliflfy which also is now secured by if 
against the attacks of the se^. This cHflf is formed 
of 6-1 j^at a different from those of the above mentioned 
terrace, and belonging to a ridge nearer to the higji 
hills; they are red, but entirely argillaceous, and 
: bj icks arc made at tlieir foot. Beyond this first C07?ibCf 
we came to another which we went up, in order to 
cross its upper part, and thence proceed on the hilU 
advancing farther towards the sea and forming tlie 
.cape. Having ascended these hills, we returned to 
tlie brow of the lateral cliffs, 1 mean t|iose turned 
towards the gulph, along which Mr, Duearrel 
showed me a patli leading to the end of the 
cape;- and ieariiig me here, he returned to Ei- 
mouth. 

774. AVhcn T could reach a projecting part of 
this cliff, hi onlcr to observe its. s/r^/^ in some lateral 
s«"ction, I found tlietn very different from the pre* 
leding, being in great part ^/oy/y, and I saw them 
inclined iuwaid^; so that, when I came to the end 
t)t' the cape, wiicre they are cut down in the same 
abrupt manner to the sea, I saw them descend ob- 
licjuely eastward, the liighcst of them passing at a 
<l)scance below tiie level of a strand formed at tlic 
foot oi" tiie cliff. The masses of tliese strata sunk 

belou* 



«77 ^^ 

lielow the level of the sea have left some parts rising 
above that level, the most considerable of which 
bears the name of the Shag-rock ; bscause the sea- 
fowl so called assemble on it sometimes in great 
numbers. I went down on the strand, whence th6 
cliff has a very picturesque appearance : though it 
continues of the same height, its side towards the 
sea no longer presents the ^^mestrataj those which 
are at the greatest height on the side next the gulph 
having, by their inclination^ passed successively 
below the strand. Tlie strata seen on this eastern 
side dijTering in hardness, not only one from another, 
but each in its own peculiar composition, the waves, 
in beating against them, have produced in them very 
singular excavations of different forms ; and of the 
masses sunk below the level of the sea some parts, 
rising above that level, produce a kind of succession 
of needksy some of them hollowed into arches under 
wlwch there is room to pass at low water ; but the 
tide was still too high, and the sea rough, so that I 
could not advance to these locks ; it made me some 
amends, however, to see the waves break against 
them, and foam as they passed through the arches, 
with a noise loud enough to be heard at a great 
distance. 

775. I reascended the jflifF up to its liighest point, 
composed of strata under which the various red 
kinds have passed by their inclination ; and I found 
the top covered with abundance of gravel of grey 
wu^ke^ Turning theii my back to the seii, I looked 
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towards die hUlg rising above this spot, and present^ 
ing a v£ry agreeable prospect by the rich cultivation 
of tjteir Ipwer pajrt ; land in them I perceived the ini'- 
pressioij of t^ same catastrophes which show their 
effects in the cliffs. Here, as well as in many similar 
slopes already described, the terraces of the hills are 
evidendy supciessive subsidences, always in the front 
of fractures more or less visible, down to the pointy 
where, by a subsidence still more considerable, the 
masses of the strata, which extended themselves tOf 
wards the sp^e now occq pied by the sea, have passed 
belpw its level, leaving the above rocks near the coast 
to point put what is become of them* But sd great 
^ disorder has been produced among (he various 
species of ^traia^ by the angular motions 9iXi^ slips of 
the. separated masses, that if; is almost impossible to 
follow in detail the progress of these catastrophes, to 
which it is owipg that m^y of thpse species h^ve bpen 
brqqgb): tp view. 

776. In returning from the cape, I followed at 
first tjie brow pf the sp-ipe cliffs along which I had. 
alres^dy passed ; but the tide being pow Ipw, and the 
strand in consequence much wider, I went down.tp 
it by a steep path foriped in a wide fissile of tliQ 
plifff From this point, the strand, continuing tP in-r 
crpase in breadth, goes on to join the eastern slip 
pf sand, which, as I have said, projecting into the . 
gulph, parses a considerable way behind the ex- 
tremity of the western; the strand itself being also, 
bordered with dunes^ ^png ^\\ the part no longer 
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covered by tl^ tides. Returning thus to the bottom 
of one of the combes already mentioned, I saw in the 
sea the section, now above water, of a mass of the 
stony strata^ which, by their dipping inwards, evident- 
ly appear to have subsided ; their ridge extends to* 
wards the safid-banky being interrupted only near die 
point where vessels pass ; whence I judged that here, 
as well as in many similar places before described, 
the formation of the slips of land, and even of the 
sand-bank, has been produced by submarine bars, 
consisting of those parts of the masses of sunken 
strata, which have remained near the level of the 
present sea. All this quantity of sand has been 
brought up from the bottom of the sea by the waves 
and the tides, as is the case with* respect to all 
strands ; a fact which directly opposes the idea that 
any materials have been cieirried iwm the land along 
the declivity of the bed of the ocean. ) 
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777. It was a little after one when I returned to 
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Eiinouth ; Mr. Ducarrel's servant had procured for. 
me an one-horse chaise ; but, before I set out, I asked . 
him to accompany me along the inner side of the 
gulph, where \ saw jt great extent of lands, which the. 
tide, in retiring, had left uncovered ; he told me that, 
at high water, these lands were in great part covered ; 
but that they were gradually rising, and grass was 
spreading over them ; so that it was now proposed . 
tc^ enclose them with an embankment, beginning at, 
the extr^ity of the inner slip of land, and carried 
oq. to a cape at some distance called Isling point, to 
which. I saw these lands extend : this is a very large 
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space, and will easily be converted into meadows^' 
when the tides shall be excluded from it. 

778. I crossed the channel of the port near E.t^ 
mouth, with the chaise, and as it was low water, I 
found, on the opposite side, a good strand below the 
level of the dunes. The servant very civilly desired 
to accompany me in this passage, in order to eixpiain 
to me such objects as should present themselves in 
the way to the other side of th^ gulph. The western 
slip of land is of a very great breadth, and consists^ 
entirely of dzifies as far as to the outer strand. These 
dunes are covered with heath, thyme, and various 
other kinds of herbage ; so that they swarm with 
rab*bits, like thoae in Hoitand, and in Smith's map 
this space is marked by the name of the JVarren. 
The tide being low, I might have gone on to Darth 
lish under the cliffs ; but I wished to see the upper, 
part of the hills, and therefore proceeded on the 
fVarrer^ a^ far as Starcross, on the western side of 
the gulph. At present, however, I shall not speak 
of these hills, because I observed them more parti- 
cularly the following year : I now passed directly over 
them tQ leignmoutk, where I arrived at four 
Qxlock. 

779' The Bishop had given me a very particular 
recomrnendatjon to Mr. Short, one of his chaplains, 
who w£^s the clergyman of this place ; which proved 
a most fortunate circumstance for me, as will suf- 
ficiently appear, To this gentleman J explained 
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what were the objects of my journey ; and he was so 
good as to accompany xne on some observations that 
iSfame evening. Teigfunouth affords a new example 
of the places which their names indicate as the mouths 
ofrhersy though those rire?v really arrive at the 
level of the sea at a considerable distance above them* 
This is an extremely pleasant place, near the entrance 
6f an original gulphy encompassed, like tiiose of 
E.vmouth andSidmmith, by very fertile hills composed 
ef reditrata^ rising, in the form of an amphitheatre, 
against hij^her hills of a different nature. The en- 
trance of this gulph was originally about a mile in 
breadth ; but a double slip of land has extended it*- 
sel^. from the foot of the hills on the eastern side, 
lyherc Teigmnouth stands, very ' nearly to the wes • 
tern; whither consequently is transported, not only 
the passage of tides, but that of the Tcigrtj a small 
river, the course of which, from its ocigin, I shall have 
frequent occasions to describe. These slips of ncio 
ground are here called dens ; a wor4 suj^sed to be 
of Danish origini. 

k - ' ' • • 
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:780. This double slip of land, which, as I have 
saidj begins, from the Teignmmth side, and has 
almost entirely closed the gulph, is composed of sea* 
a%nd and small gravel ; and I cannot perceive any 
other reason for its being (bus forked, but that such 
wfis the form of a submarine bar^ consisting of a part ' 
of the sunken strata ; for had there been here oiiljr . 
a simple bar, ttie sand and small gravel impeHed 
against it by tl^Q ^aves imd the ascending tides 
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would have produced a single slip of land. The 
outer branch extends under the sea in a gentle decli- 
vity, forming a strand of pure sand, very convenieQt 
for sea-bathing. The opening of this kind of fork 
being turned towards the channel of the tides, they 
formerly entered it ; but, by their deposites they so' 
Qiuch. raised the bottom of the interval, that it becamii' 
e^y to convert it into di7 land, by enclosing it, and 
ait the same time conftiiing between almall banks a 
brook called the ThamCj whereby Teigrtmouth is di- 
vided into two parishes, east and west. Xhere is a 
very pleasant walk on the highest part of the outer 
deny the slope of which on the lend side is cevered! 
with grass; but the sand raised by th© winds from, 
thestrarid, being scattered over that part, is tending 
to i raise it; and Mr.* Short has observed the progreir 
of this operation to have been yerj' sensible within' 
the space of the last five and twenty years, • t 

"781 / This very agreeable place having been lately; 
much frequented on account of sea^batiiing, somd^' 
labour has been employed in raising the enclosed 
interval betwen theitwirfew^, where Lsaw prepara- 
tions for building; and'^S^izWo/i, iivhicb^stands On tlid^- 
opposite side of the gulph;. and was' formerly but a' 
hamlet, is noiy much infcreas^d for ttoe same reasoii;' 
The name of Tl'/^wmoj^A^inight indeed very properl}^ 
be transferred to Shaldm; for it is on that side thW' 
tlie waters of the Teigfi flow into the sea, with the 
descending tidf?s I two Tinasted vessels ijin (tossttorief;' 
and the port il5 within •the gu)ph; agitirHht! the" detu ' 
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I took, this evening, a cursory view of the cliffs on 
the sea-side ; they are composed of the red strata, and 
are veiy curious in respect both of their forms and of 
their composition ; I shall describe them on a future 
occasion, because at present I bad not time to inspect 
them more particularly, Mr. Short having the kind- 
ness to propose taking me the next morning towards 
the upper part of the course of the leign, which it 
was my intention to observe, 

Oct. 2nd' At half past nine in the morning we set 
out from Teignmouthj in an one-horse chaise, and 
first went up the gulph on its left side. In this road 
we again crossed two small hills composed of the 
red strata ; the lower part of the ccmibe between them 
forms in the gulph a cove, which is now almost filled 
up ; for, the tide being out, we saw its bottom above 
water. Beyond these hills oi red strata, we passed 
over one of a different kind, consisting of stiata of 
grey wacke, often found, as I have already said, with 
the schisti: in thi^ part of the country it is called 
dun-storiey and sometiines iron-stone, when it is very 
hard and heavy; and indeed a litt^le iron is contained , 
in it, 

78?. Having passe^^ this hill, we descended to- 
wards the river, and passed it, six miles above Teign- 
mouth, on a bridge, or rather a causeway with several, 
arphes, continued across the meadows. The space 
now occupied by these was originally a. pprt of the 
gulpb i for it is knowQ by. tradition (bat the tides^ . 
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formerly rose up to the bridge ; but at present the 
meadows extend a mile below it, and are continuing 
to increase, in proportion as the head of the gulph is 
filled up by the sediments of the Tdgn^ of which the 
branches will be seen to embrace a great extent of tlic 
higher part of the country. Here, throughout a lai*ge 
tract, the original soil is low ; its surface consists of 
Tirhite sand; and under this are strata of u^hite clay^ 
wliich, at the depth of ten feet, become pure, and are 
worked for potteries, like those at Wareham^ covered 
likewise by xvhite sand; (§. 677.) An excavation is 
first maCTe liere of about fifteen feet square; and 
when the pure day is found, it is cut into cubes of 
seven* or eight inches ; these are dried under cover, 
like brlfcfcs, and are afterwards fit for caiTiage. Under 
these' strata, thea;A?>e ^arwrfis again found, into which 
the waters filtrate ; and as they come down from 
higher ground, the workmen are obliged to use pre- 
cautions, when they arrive nearly at the depth where 
the argillaceous strata cease ; for these, when they 
become very thin, are broken by the pressure of the 
water from beneath ; and the workmen are in danger 
of being drowned unless they immediately hasten up 
tiieir ladder, the ivater sometimes filling the excava- 
tion very rapidly up to the level of the surface, at 
which height I saw it remaining in several of these 
pits : the same worlc is then begun again at some 
distance. 

783* I was now approaching the region of Dart- 
moor ; a ridge of interrupted eminences covered with 
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peat^ which extends over alaiost the whole northern- 
part of this peninsula, eTcn beyond the river Tau^ 
into Cornwall thougli there no longer under the sauie 
name. I shall often have occasion to speak of tliis 
region, which I have observed in various parts, on 
account of its great importance for the decision of 
many geological questions. This is a country w hicii 
Mr. Playfair, having travelled through it, ought to 
have studied with particular attention, in order to 
compare its phenomena with tJie various hypotheses 
contained in his XVIIIth Note, intitlcd, Trampor^ 
tation oj Stones ; where he tries to shew how tlie blodcs 
oi primordial stones^ scattered in such vast abundance 
over so many countries, may have migrated on our 
continents from more elevated situations; a supposi- 
tion by which an immeasurable antiquity in tiiese 
continents is implied even more positively, than by 
the simple hypothesis of the fprmation of vallies by 
running waters. Thb being then an object peculiarly 
requiring to be elucidated by very numerous facts, 
I have entered into many details respecting it in the 
preceding volume ; where 1 have, as I think, irreft-a- 
gably proved, that, whien our Continents were first 
produced, these bloch were lying in the same places 
wliere we at present find then^. Bnt tlie countries 
described in that volume are not known to. Mr. Play- 
fair, (though he sometimes refers to them,) and are 
out of the reach of most of my readers, mauy of whom 
may be acquainted wiih Devonshire and Comically 
in which ]\Ir. Playfair himself also has travelled. 
Now it will be seen by the immense quantity oi blocks 

of 
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^B( granite scattered over Dartmoor ^ which is tlie 
raghcst ground in this whole peninsula, and of which 
the mass, in its greatest extent, does not consist of 
granite^ that, if he had observed this country atten- 
tively, he would probably have found reason to 
abandon his idea of the migration of stones. 

784, Soon After we had crossed the Teign^ Mr. 
Short brought me to a handsome houscy built of 
granite very well hewn, belonging to Mr. Templar, 
^vho was not at home ; but I had an opportunity 
of iHeeing him afterwards, when he confirmed to me 
whdl Mr. Short now told me, that this grairite came 
from a neighbouring hill, which was one of the ob- 
jects of this day's excursion- At some distance 
from Mr. Templar's house, we entered another large 
space, similar to the preceding, the upper soil being 
also of white sand, covering strata of white clay. 
The surface of this soil, which is of great extent, 
consists of heath on peat, and is called Bovey heathy 
from the small river Bovey ^ which falls into the 
TeigUy and gives its name to several other places, 
such as Bovey Tracey^ a small town in the vicinity, 
and Bovey coal-pit, where, on a rising ground, is 
found a combustible substance of a particular kind, 
called Bovey coal. Mr. Short conducted me to the 
latter spot, which I had much desired to see, on ac- 
count of the various opinions entertained respecting 
this substance ; but unfortunately we found the pit 
filled with water to a certain height. The excava- 
tion was already carried twenty feet below the point 

at 
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at Whrch the water can run off, and it Wa^ therefore 

I 

necessary that the quantity oozing into it should be 
pumped out; but some differences having arisen 
among the proprietors, the steam-engine was no lon- 
ger in action. The case was the same when I re- 
turned to this spot the following year ; thus I vvas 
unable at either time to observe more than the part 
above the level of the water, where the work ivas go-t 



jng on. 



784. a. The common opinion respecting the com- . 
bustible substance here worked is, that it consists of 
ofwood: ivoTCi some specimens which my brother 
had brought to Geneva before I came into England^ 
I had entertained no doubt of this; but 1 have 
thought otherwise, since I have been on the spot : 
however, I do not mean to speak decisively, because 
I have not been able to see the inferior atrata, which 
are much thicker than those that I observed ; but I 
shall explain for what reasons 1 became doubtful on 
the subject from viewing the latter. I saw there a 
large section of strata of a greyish clay^ and between 
these, but at considerable intervals, other strata of a 
brown substance, being w^hat is called the Bovey coal. 
The uppermost of these strata was only two or three 
inches thick ; but the thickness of those which were 
lower successively increased, that of the lowest 
above the level of the water being nearly six inches. 

785. The opinion that these brown strata consist 
of wood is founded on thejr aspect ; and certainly 
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nothing can have a more ligneous appearance : they 
^re foliaceous, and their laminae, of which the surface 
seems fibrous, resemble chips of wood, there being 
even knots on some pieces ; but simple argillaceous 
and schistose strata have sometimes the same ap- 
pearance, and additional circumstances are requisite 
to render it certain that these are ligneous ; now the 
following characters seem to me to be contrary to 
this idea. The first is the equal thickness of each 
brown stratum throughout its whole extent, even 
of that one which is not more than two inches tliick ; 
so that, w^ere tliese strata really of wood, they must 
have been composed of sawn planks, evenly jur- 
ranged as in a floor. This wa^ the circumstance 
thttt first struck me ; for I could not represent ta 
myself any other manner in which these strata could 
have been formed, supposing them to consist of 
w^ood. It has been objected to me that the trunks 
branches and roots of trees might have become suf-^ 
ficiently soft to be flattened by the pressure of the 
superincumbent strata ; but besides that this effect 
is never found in true Jbssil zvood, such a softening of 
their substance could not have been pi;oduc€d other- 
wise than by maceration; an operation which, de- 
composing the Jibres themselves, would have de- 
stroyed thQ.t Jibrous appearance whereon is founded 
the opinion of their ligneous origin. 

786, With respect to the other characters, I re- 
marked that the pieces newly detached from tiie 
jstratum might be cut with a knife, exactly liJke com- 
pact 



289 

pact clay, and shewed no fibrous appearance in the 
section ; their smdl being only like that of clay im- 
pregnated with bitumen. And indeed this substance 
cannot be burnt in houses, its bituminous exhala- 
tions' being too strong ; so that it is chiefly ^used in 
kilns, for lime, pottery, and bricks. Lastly, I saw, 
under the grate of Sr furnace, in which it was burnt, 
that the cinders consisted of a friable white clay, 
preserving their original form ; thus it appeared that 
the combustion had been only that of the bitumen 
contained in this clay; and the workmen showed 
me masses of pure bitumen found in the same 
strata. 

787. Mr. Short, indeed, pointed out to me one ^ 
circumstance apparently favourable to the opinion 
that these strata are ligneous ; namely, that, in a 
lower soil surrounding this pit, stumps of trees with 
their roots^ like those left in forests where trees ha^e 
been cut down, are found in great abundance, under 
peat, and resting on the zvhite clay already men- 
tioned ; many of them had been newly taken up 
from under the peat, in order to be used for fuel, 
like other wood ; and I was told that, among these, 
entire trees were sometimes discovered. But this is 
only a superficial phenomenon, which, like all those 
belonging to peat, has been certainly produced on 
the continent, subsequently to its birth; trunks, 
branches and roots of trees being commonly found 
on the bottom of all peat-moors. But no cause, 
since the continent has existed, can have produced 
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on it this great thickness oi argillaceous stfafOy parallel 
with each other, and alternating with the brown 
strata which form our present subject : and more- 
over, all these have undergone the catastrophes 
common to our other mineral strata, since they ia- 
cline inwards, and present their section at the sur- 
face. These are my reasons for believing such of the 
brown strata as 1 was able to observe, to consist 
only of clay^ impregnated with bitumen ; but I de- 
cide nothing with respect to those concealed from 
me by the M^atcr, which, as I was informed, continue 
to increase in thickness as they become deeper, that 
of the lowest even exceeding fi^ feet ; but each of 
them, throughout its whole extent, preserves an 
equal thickness, and parallelism with the other 
strata ; which renders the first of the above consi* 
derations applicable to the whole mass. 

788. To the N. W. of this place rise the first of 
the eminences belonging on this side to Dartmoor ; 
and to these IVIr. Short was so good as to cbnduct me. 
We went first to Bovey Tracey^ where we left our 
chaise, because it was on foot only that these hills 
could be ascended for tlie purpose of observation. 
In the first part of our way, I saw that the road had 
been cut through the greywacke, which, as I have said, 
is called dun- stone in this part of the country, and 
appears, with the schistic to constitute the mass of 
the hills ; but, when we came to a certain height, we 
found these strata entirely concealed; bloclcs of 
granite^ some of which are immense, here resting 
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on a very thick soil, formed of a coarse sand, ap^- 
parently consisting of decomposed granite ; neither 
from its own aspect howeveiv nor from any appear- 
ance of decomposition observable in tlie blocks, does 
it seem to have proceeded from the latter, whicli are ^ 
covered with grass, mosses, and lichens. This sand 
is an interesting phenomenon, belonging to the whole 
of Dartmoor, and extending itself into Cornwall, 
under different forms, with circumstances which may 
contribute to determine its nature; I shall therefore 
defer speaking of it, till I come to the account of my 
ti'avels in Cornwadl, 

789. The hill which I am now describing, and 
•which is called Furzeleigh from the furze that covers 
it, presents likewise the first example of another phe- 
nomenon common to the whole space above indi- 
cated; this consists of masses of granite, seemingly 
belono-inor to the hill, altbou'ojh its own mass is com- 
posed of schistus and dun-stone. Here and thei'c are 
columns apparently formed of ^\\e^ oi blocks, which 
cannot have been thus arranged by any exterior 
cause ; but, in particular, there are rocks of granite 
rising above the grass, one of which, on Furzeleigh, 
is very large and high; and great numbers of these 
rocks are seen from this hill on other parts of Dart- 
moor, all bearing the common name of To7^s, or 
Towers. I shall describe, in the course of my travels, 
such rocks of this kind as I had occasion to observe, 
and all that is known of the mass of the eminences on 
which they rise. In descending this hill on the side 
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opposite to Bovey Tracey^ where the slope is covered 
with blocks on the same sand, we passed near a rocJt 
oi granite resembling tliat on tlie summit, and called 
the IVhitc stone. 

790. Having returned to Bovey Tracey^ where we 
again got into the chaise, Mr. Short took me to ano- 
ther spot^ very remarkable on account of the sur- 
rounding objects. Thus far. we had found the ridge 
of hills whence we had descended, which slopes 
down to the banks of the leign^ to consist m holly of 
schistus intermixed with dun-stone ; but after having 
passed that river on a bridge, not far from Chud- 
leighy I saw the first example of effects very cora- 
Aion in this county, and occasioned by the catastro- 
phes which have affected the strata, and mingled 
them together externally in the most a&tonishing 
manner. This was the great mass called Chudleigh 
rocky entirely insulated, and composed of mai^ble. 
There are quarries all around this eminence, whence 
blocks are taken ; the marble diflers in colour in 
the different strata, but having in all sparry veins, 
and being susceptible of a very fine polish, it is used 
for various purposes in the internal decoration of 
houses ; and the rubbish is burnt for lime, as well as 
those parts of the strata which are too much frac- 
tured to contain any large masses. 

791. The strata of this large calcareous rock, 
which I observed more particularly in a subsequent 
journey, descend very rapidly from east to west. 

This 
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This mount is separated from a neighbouring hill of 
greater height, (vvhereon is the seat of Lord Clif- 
ford,) by a very deep ravine, into which we de- 
scended, having sent the chaise to wait for us at its 
issue. We here saw the same strata on both sides 
up to a certain height, the hill rising above that 
point in a grassy slope. A little stream, called Ug* 
bj'ooky flows in this interval, which it certainly can- 
not have excavated, since there is a high cascade in 
this part of its course. Moreover, when the two sides 
are here compared, the strata are seen to have dif- 
ferent inclinations; and this indicates a fracture, 
with different angular motions on its opposite sides, 
and unequal subsidences ; from which latter circum- 
stance, in particular, has resulted the unevenness 
of the bottom of the glen, where the brook must 
have thus fallen in a cascade, ever since it began to 
flow, 

792. We took the chaise on issuing from the de- 
file, and ascended the hill by an oblique road, in 
front of the rock. The strata cannot be perceived 
on this slope, because it is covered with a very thick 
loose soil ; this is the case likewise on the hill itself, 
within Lord Clitford's park, which we crossed ; but 
here and there are seen masses of the same calcare- 
ous strata raising their summits above the grass; 
On quitting the park, we found the hill preserve for 
some way the same elevation ; we then descended 
it on the Teignmouth side, and when we came to the 
bottom, near the course of the Teign^ we there again 

saw 
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^aw the strata of dun-stone^ which we had observed 
in the part that we had passed in the morning. 
JFrom heace we returned £o Teignniouth^ where we 
arrived at eight in-tiie evening. 

Oct. 3rd. Mr. Short knowing that it was my in- 
tention to proceed along tlie coast to Plj/mouth, and 
not satisfied with having been at so much trouble on 
my account the day before, insisted on taking me to 
Torquay/ in his own chaise, in order to point out to me 
fiome interesting objects in Babicomb bay^ which lay in 
the road; and Mi:. Oxnam, a clergyman oi EiXtttr^ 
accompanied us on horseback. We went first to the 
extremity of the den^ or slip of land belonging to 
Teignmouth ; and having crossed the channel by 
which the water of the Teign is discharged into the 
sea, we arrived at Shaldoriy whence ascending a steep 
hill, we had from its top a view of all the country over 
which we had passed the day before, as far as Bovey 
Tracey and Furzeleigh hilly and could perceive the 
connection of the latter with the rest of Dartmoor. 

793^ I found here a new example of the pheno- 
mena indicated under the Xlllth Head of the Intro- 
duction to these Travels, namely, that of rallies or 
comber parallel to the coast ; some combes even, ori- 
ginating on the heights which command the sea, turn 
afterwards to a distance from it in their descent ; and 
these ci^nnot have been excavated by running waters, 
since there is no extent of upper grounds where 
waters can be collected to form a stream. From the 
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top of this hill above ShaldoHy which borders the 
coast, there are seen on the land side, among JoweiP 
hills, several vales^ or very long cotnbes; and the slopes 
of these, though for some way nearly parallel with 
each other, take afterwards different directions. The 
first, called the Vale of Stoke, is very wide; its bot- 
tom is covered with meadows, and a brook, which 
flows in it, turning away from the sea, throws itself 
into the head of the gulph of Teignmouth. The 
next is at no great distance ; its slope is in a con- 
trary direction ; and the waters collected in it from 
several lateral combes are discharged into the sea 
near Minicomb. A third is divided into two 
branches ; the waters of one being carried into Ba* 
bico7nb bay, while those of the other, which continues 
longer parallel to the coast, fall into Torbay. Such 
an assemblage of long combes, originating near the 
coast, with slopes in different and even opposite 
directions, can be explained only by the catastrophes 
of the strata ; but of these more striking effects will 
presently appear. 

« 
794. We soon came to Wat comb cove, the first 

place in Babicomb bay which Mr. Short had intended 
to point out to me. In the lands within a certain 
distance of tlie coast, are here observable the frac- 
tures and dislocations of the strata, whence have ori- 
ginated the several combes descending towards this 
bay ; some coming down to the shore, others termi- 
nating at the top of the cliffs, which they indent in 
large scallops* The masses divided by these frac- 
"^ tures 
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tares having subsided gradually more and more on 
the side next the present bed of the sea, not only 
compose various terraces one below another, but, at 
the formation of that bed, large fragments, detached 
from the rest, have fallen, in the most chaotic confu- 
sion, on its new borders. This begins to appear in a 
very striking manner in JVatcomb covCy and presents 
a scene no less beautiful than instructive. Here 
again the whole upper part of the cliffs is composed 
of the red strata ; they are stony, some of them con- 
sisting of pudding-stone or breccia, wherein the frag* 
ments are of grey wacke ; and small mounts are 
formed by large masses of these strata, which have 
fallen forward. Now this effect, as is very evident, 
must have taken place at the birth of the continents ; 
for since that time, no cause has existed capable of 
dividing these masses; and that there is none tend- 
ing to destroy them is also evident, from the grass 
M^hich covers all these mounts, and affords pasture 
to sheep. 

795. Trom fFatcombe covewe proceeded southwards 
on the eminences above Babicomb bay^ and crossed 
a ridge of hills of considerable height, still consisting 
of red strata in the form of pudding-stone ; farther 
on, in the same direction, another similar ridge 
comes down and also terminates ' above the cliff in 
the bay ; but between these two, is a lower ridge, 
which is composed of marble of the same species as 
that of Chudleigh rocky veryibeautifully variegated ; 
there are quarries in the lower part of it, near the 
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beach. The course of this ridge of fnarble strata 
may be easily distinguished, within the land, by its 
form : it follows the foot of the highest ridge of the 
red strata, and terminates at some distance in a large 
space belonging to a combe : this space offers to the 
vicAv a concavity embellished with the most lively 
verdure, and scattered with a profusion of trees. 
These large low spaces, very frequent in Devonshire^ 
the production of which cannot be ascribed to run* 
ning waters, have in fact the same origin with the 
vales and the combes ; they are partial subsidences^ 
more considerable than those that have taken place 
around them; and near them we very often find 
brought up to the surface, at the same level, different 
species of strata^ one of which must have originally 
rested on the other ; as is here the case with the red 
strata^ certainly formed on those of marble. 

796. The loose soil of the surface of these hiUs, 
covered with turf, renders it impossible to perceive^ 
either the point where the stony strata change, or the 
nature of their association, which appear only in the 
abrupt side fronting the sea. In order to observe 
this section, we descended from the ridge of hills 
consisting of the red strata^ on those of the marble^ 
and advanced some way on a low promontory forrn* 
ing the southern side of another recess of the clifii 
called Hoddicomb cove^ the aspect of which is truly 
astonishing. Here, witliin a certain extent, the 
marble strata are seen to issue from beneath the red 
§tr/ita of the large hill^ and to form io its front several 
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mounts of irregular figures, descending down to the 
shore, where there is a house for the workmen who 
belong to the quarries. This ewe, formed in the 
bay like the preceding at the epoch of the vast subsi- 
dence which produced the present bed of the sea, is 
a part where that subsidence was less complete, but 
extended farther into the mass of the strata then be- 
come the border of the continent ; so that the red 
strata, falling forward under the water, discovered 
those of the marble^ which had lain beneath them in 
the high ridge of hills formed, like all the other sinuo- 
sities of the surface, by anterior revolutions on the 
bed of the ancient sea. The differences of the strata 
at the same level, common in this country, will suc- 
cessively sh^w that the catastrophes which produced 
iiieform of the surface of our continents must all be 
referred to a period prior to their birth. 

797. The strata of the marble here, like those in 
Chudleigh rocky differ in colour from each other; 
so that several species of fine marble are taken out of 
these qujirries, besides a black kind with white veins, 
which is the most common ; but it will be seen further 
that, within the extent of the bay only, ft-om hence 
to the southward, there are very different calcareous 
strata at the same level. One of the great beauties 
of Hoddicomb cote results from the different inclina-* 
tions of the sides of the mounts composed of the red 
strata: ihc^^e mounts are as little subject to erosion 
as those of JVatcomb cove^ being also covered with 
grass; but some of their sides are formed by the 

planes 
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planes of the strata, the slope of which is so rapid, 
that the grass growing there consists of slender blades, 
very thinly spread ; thus in the parts immediately 
opposite to view, the red soil, whence these blades 
spring, is seen betwixt them, while it gradually 
vanishes on both sides, as well as in the parts above 
or below the eye, Avhere the surface appears quite, 
green : so that all these mounts look exactly as if there 
were thrown over them a shot silk, of which the warp 
was red, and the woof green. 

798. Having reascended to the higher part of this 
beautiful amphitheatre, and continuing our road to 
the south, we crossed the other ridge of the high 
iiills composed of strata of red pudding-stoney and 
came down to a beautiful combe^ extending a great 
way into the land, and adorned with abundance of 
trees, and hedge-rows in all directions, dividing the 
fields around a village. As we ascended the oppo- 
site side of this conibCy we found the strata change ; 
the 7^ed strata and the marble here giving place to 
those of a greyish lime-stone^ more regular than the 
preceding relatively to each other, but all fractured, 
and in very great disorder. From this point, the 
bay turns as far as to the cape called Hope's nose, 
which terminates it on the south, and belongs to the 
promontory dividing it from Torbay. In the inter- 
mediate part there lies another recess, called Amtis 
com ; this I saw only from a distance ; as after hav-^ 
ing passed the combe above mentioned, we went strait 
towards Torquay^ 

799. As 
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799. As we crossed the promontory separating 
the two bays, I could have fancied myself on certain 
summits of the Juta^ where the limestone! strata^ 
dipping internally, shew at the surface their sections, 
rising in separate masses above the grass. This is 
exactly the case here ; the surface of the hill being 
studded with rocks, which are the points of the lime- 
stone strata whereof its mass is composed ; so that, if 
the upper part of one of those summits of the Jura 
towards a valley could be taken off, to the depth of 
five or six hundred feet, and set down by the sea- 
gide,«it would form a very accurate representation of 
this promontory. There is, as I was told, a succes- 
sion of caverns within this mass, resembling those of 
the Mendip hills^ which I shall hereafter describe : 
the caverns here have the name of Kent's cetoe : the 
Jura contains many of the same kind. And a still 
farther mark of the astonishing disorder into which 
^e^strata have been thrown in their catastrophes is, 
that, on the other side of this ridge of hills, the 
schisti begin to appear, and continue towards the 
west; where, between their ridges, those of lime- 
stone intervene, in the same manner as they do here 
between the hills of the red st7*ata. 

800. Torqteajjy at which we arrived at half past 
three, is a place of the greatest natural beauty : at 
that time, it was a very busy scene, every thing being 
in preparation for adding to its extent. This is one 
of the most favourable situations for enjoying in 
winter the mild climate of this . southern coast; for 

the 
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the village, lying in a deep cove on the northern side 
of Torbaify is open to the south, and is, at the same 
time, protected from the north and north-east winds, 
by[the high hills encompassing it. These hills'descend 
in successive terraces, covered with, grass and trees, 
on which some new houses were already erected. I 
saw men at work also in widening the quay, where 
more houses were to be built ; and a large pier had 
been formed to secure it against the waves : rough 
marble is used here for all these purposes. The new 
port is capable of receiving vessels of two hundred 
tons. 

801. Mr. Short and Mr. Oxnam, being obliged 
to return in the evening to 2T?ig*«wow^ A, had depend'* 
ed on finding at Torquay some gentleman of their 
acquaintance, to whom they could transfer the office 
of directing me in the ensuing part of my journey; 
and very fortunately for me, they met there with 
another clergyman, Mr. Kitson of Ashburton^ who 
was not only for the present time, but afterwards, of 
the utmost assistance to me. This very evening, 
after my former friends had left me, he walked with 
me, ovar the heights, to the end of the promontoiy 
which separates the two bays, and commands a view 
of both. On the side towards Babicomb bay^ I saw 
the coast to the northward as far as Exmouth ; and 
I could distinguish by their forms and colours all the 
cliffs that I have lately described. We looked down 
on the singular cape of Hopes nose^ in front of which 
two large rocks rise in the sea ; these also are* called 
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Shag rockSy because the birds of that name retire ta 
them, and build their nests there. The sea is deep 
enough between these rocks to admit of the passage 
of vessels. I described masses of the same kind in 
tf^atcomb ewe belonging to Babicomb bay ; but the 
latter have remained connected with the coast; 
whereas those of Hope^s nose are in the bed of the 
sea itself, above the level of the rest of the sunken 
strata. 

802. In the elevated spot where we stood, the 
strata have undergone a great fracture, which extends , 
towards Babicomb bay^ and is suflSciently widened on 
the side n6xt the open sea, to have large ash-trees 
growing in the cleft. The vmtbk of this part of the 
' hill is black with white veins, which are crevices in it 
filled up with spar : its mass is shattered to such a 
degree, that the strata are scarcely discernible ; and 
as I was trying to discover them in one of the 
quarries, the workmen told me that they distinguished 
the divisions, by the facility with which blocks be- 
longing to one stratum were removed from that 
below it, both retaining a smooth surface where sepa- 
rated ; but that they found these lines in various direc- 
tions in different parts of the hills. The crevices 
filUed with spar were antecedent to the great catas- 
trophe that formed the bed of the sea ; those produced 
at that epoch, some of them very wide, have been 
filled with red clay, which, to a certain depth, has 
communicated its colour to the spar of tlie ancient 
crevices adjacent to the sides of tliese later fissures. 

^ On 



303 

On returning from this walk, I told Mr. Kitson tha* 
it was my intention to go round Torbay In my w ay to 
Dartmouth ; and for this purpose he had the kind- 
ness to offer me his one-horse chaise, with his ser- 
vant ; I accepted it w ith great thankfulness ; and I 
was under still greater obligations to him in the 
journey which I made the following year. 

Oct. ^th. I set out at nine in the morning, and at 
first pursued a road cut along the interior slope of 
the hill composed of marble strata, which embraces 
the cove wherein Torqiuiy is situated. The upper 
part of this hill, as will appear in the sequel to be 
the case with others still higher, is covered tof some 
depth with a sand^ certainly not the detritus of the 
marble ; this upper part is called the JVarren^ be- 
cause abundance of rabbits burrow in the sand. 
Hence we descended into a spacious combe, wherein 
Tor Abbey is situated. This combe opens on a wide 
strand, which extends a considerable way when the 
tide is out, as it was when I passed. It appears that 
the lower part of this combe was at first occupied 
by the sea; and that being filled up by a soil covered 
with peat, this soil has slipped forward beneath the 
level of the water ; a phenomenon of which I shall 
give a more precise example in Somersetshire. The 
igervant having told me, that when this soil, now left 
uncovered by the retreat of the tide, had been beaten 
by large waves, trees, roots, and branches, were often 
found in it, I advanced upon it, and actually saw 
branches and roots appearing liere and there above 

the 
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the surface ; but I could not pull them out, probably 
because they belonged to whole trees buried in that 
sand, which contained some lumps of peat. 

803. All the borders of the inner part of the bay 
have been raised by the sand, and a gravel composed 
of fragments of schistus has been impelled by the 
waves against the foot of the cliffs : this beach, which 
passes also before the entrance of the combes, (inclu- 
ding that of Tor Abbey ^ serves as a dike to secure 
their meadows. The cliffs bordering this most re- 
mote part of the bay are the extremities of several 
ridges of small hills consisting oi red strata^ separa- 
ting the combes. The red fronts of these cliffs form 
a very agreeable contrast, with the fine verdure which 
cloaths the ridges and their intervals. One of the 
low hills ends in a cape, called Livermead point ; this 
is encompassed with meadows ; and neither roots, 
branches, nor peat, are seen in the strand formed by 
the waves before its extremity ; it being only in front 
of the combes that these can have been brought by 
the sliding of the soil. We crossed the upper part 
of this hill, whence M^e descended to a cove between 
two capes ; of these the first is called Pahigton heady 
from the name of a village lying in the interval be- 
tween it and the following, which is called Godermg- 
ton head. In this space meet twQ combes^ separated 
by an eminence in the form of a sugar-loaf. ThCv 
part below their junction appears to have been like- 
wise occupied by the sea, and is covered with hori- 
zontal meadows ; these are protected by a beach 

raised 
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taised by the waved in their front, and the strand 
itself is of sufficient extent to be marked in the maps 
. by the name of Paingtofi sands. The rivulets which 
issue from these combes are so inconsiderable^ that 
they lose themselves in the gravel, 

804. Here the strata change at the same level ; as 
the cape called Godcrington head belongs to a ridge 
of hills composed of iime-stonc strata, which is seen 
advancing from a distance, and extends, with some 
interruptions, along all this side of the bay. After 
having crossed this ridge, I descended into a large 
combe terminating at Churston Ferrers, still within 
Torbay. It cannot be by the waters that this combe 
has been excavated ; for not only did I see none 
flowing in it, but, from the difference of the strata 
composing its opposite sides, it is evident that their 
catastrophes must have been the cause of its forma* 
tion. At this point begins that strange intermixture 
of the hills of lime-stone and schistus, which will be 
seen to extend to a great distance. I had descended 
into this combe from the ridge of Ume-stone hills just 
described; and in ascending the opposite side, which 
is much higher, I found myself on the schistic When 
I had here reached the most elevated point, I had a 
Tery fine view of Torbay and the hills encompassing 
it ; and in looking down on this prospect, I perceived 
a new symptom of the dislocation undergone by the 
strata in their catastrophes, which again shews how 
little necessary it is to have recourse to running 
waters, for the purpose of explaining the deepest 
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sinuosities ia the surface of the continents. Thcf 
ridges of hills composed of red strata, terminating at 
the head of the bay, which are so different from those 
dn its two sides, atld divide simple combes,- where 
rivulets alone are formed, and where the bottom is 
occupied by meadows, do themselves consist of se- 
jiarate mounts; a circumstance which cannot, in 
any imaginable way, have been produced by the 
iVaters. 

805. The cause of all Tallies is £tgain characterized 
by the arrangement of the ridges of hills of lifne-stone 
dnd schistm, here immediately succeeding each other. 
We are now approaching the Dart, which is the 
largest of the rivers rising in Dartmoor, and dis- 
charges itself into the sea, in the northern part of 
Start bay. This bay is separated from Torbay by 
a wide promontory, terminated by two capes ; Berry 
heady on the side of Torbay, and Cape Forward on 
that of Start bay. This promontory, however, in the 
part where I crossed it, that is to say, from Goder- 
ington by the side of Torbay, to Gampton on the 
left bank of the Dart, is much narroAver than it is 
towards the sea. Now the ridge of lime-stone, which 
forms Berry head, passes obliquely across this pro- 
mdhtory, as it likewise does across the valley of the 
Darty at a point where the latter is very wide ; so that 
all the southern part of the promontory, from Gamp- 
ton to Cape Forward, is of schistus. It is thus that 
the ridges of schistus and of lifne-stone continue to be 
intermixed at the same level throughout a great ex* 
*' * ' 9 tent 



• tent of country, which I shall describe in the course 
of the present journey ; but in that of the year after, 
when I followed the Dart to its rise in Dartmoor^ it 
will be seen that in the p^irts where the subsidence of 
the strata was not succeeded by such gi'eat angulc^r 
motions of the divided masses, the strata of the Ihne^ 
stone rest on those of the ^cAi^^i, as having been pos- 
terior to them in their fonnation. 

806. When I had adranced far enough towardff 
the southern part of this promontory, I had a very 
extensive view of a narrow gulph, which the Dart 
enters eleven miles above Dartmouth, where it 
arrives at the level of the sea, it being to this point 
that the tides ascend. On both sides are seen seve- 
,ral combes, some of them descending to the level of 
this narrow and winding gulph, and others terminate 
ing at various heights above that level. By one QJT 
those of the former kind, I went down to Kingswear^ 
a village situated on the left bank of the gulph, init3 
widest part near the sea, and opposite to the town of 
Dartmouth. This combe is very broad above, where 
it is encompassed with severial eminences, in one of 
which is a quarry where slates for roofs are dug. 
But below this, the combe contracts gradually like a 
vast funnel, and at Kingswear beconnes very narrow. 
All the waters arriving in this space, and flowing 
jdown to the narrow part of the combe, form a current 
' too small to keep a mill constantly going ; and whep 
.1 passed by, I saw men at work in digging a largp 
jeservoir^ for the purpose of cQUecting; wj§iter in raii^ 
> X S seasons. 



Jl 



308 

Seasons, and retaining it for times of drought, ft 
cannot then be the waters which have here formed 
either the wide space above, or the contracted part 
below ; nor is tliere any occasion to seek an origin for 
this combe ; 4br the strata of sckistus are abnost ver- 
tical on its highest side, which is that nearest the sea, 
where the summit is formed by their sections ; and 
they could not have assumed this position, but in 
consequence of a gieat fracture, and the subsidence 
of one of their .masses, whereby a sp^ce \vas pro- 
duced for the angular motion of the rest. It was 
one o'clock when I arrived at Kingswearj whence 
Mr. Kitson's servant took back the chaise to lai'^ 
quay^ and 1 crossed over in a boat to Dai^tmouth. 

807. The Dart is the first of the rivers referred to 
by Mr. Playfair, p. 369, as rendering it, in his opi- 
nion, perfectly deary that the breaches in the rocks 
on the coast, by which livers make their way to the 
sea, have been produced by their 7^espective streams. 
We have already seen three rivers to the eastward 
on this coast, the Sid, the Teigitj and the E<v, to 
which such an operation cannot be attributed ; and 
I shall shew that it is the same with the Dart, and 
with all the other rivers that he has enumerated, 8& 
well as with several intermediate ones. 

808. At Dartmouth, the Bishop had given me a 
recommendation to Mr. Rocket, tlie clergyman of 
St. Saviour's church ; I called at his house immediate- 
ly qh my arrival ; but not finding him at home, I 
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talked out of the town, after making a few inquiries, 
in order to take a first view of the part of the gulpb 
extending from Dartmouth towards the sea. Having 
passed along the quay, I ascended a very steep street, 
prolonging the town up the almost perpendicular 
£lope of a hili, the foot of which is of some extent, 
with houses and gardens on it ; but as for the houses 
at the top of this street, it has been necessary to cut 
a\\*ay and level the rock, in order to form the terrace 
on which they stand. I proceeded here as far as I 
could, without losing sight of the harbour, which, 
from this height, has only the appearance of a fine 
lake, surrounded by hills covered with trees and 
verdure. I did not see from hence the* opening oF 
the gulph to the sea, because the ridge of hills bor- 
dering the coast of Start baj/, and nearly closing the 
gnlph, concealed from me its mouth, which is on the 
opposite side ; nor could I, on the other hand, descry 
its prolongation inland, because above Dartmouth 
it makes a turn. I therefore beheld nothing but a 
fine basin, having on one side the town of Dart* 
fnoiitky with tlie shipping lying before its quay or at 
anchor, and on the other side Kingsrweary which, 
with its gardens on terraces rising one above another, 
forms a charming amphitheatre ; the rest of the cir- 
cumference is composed of ridges of woody hills, 
presenting a most agreeable variety of aspects. In 
this part of the gulph the water is very deep, and it 
continues so to some distance above Dartmouth; so 
that tliis basin would be capable of receiving ships 
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o/th^liae; «. circumstance wj^ich here I only Ini 
clicate. 

809. On my return from this walk, I had the plefu 
sure of finding Mr. Rocket ; and when I had explain* 
ed to him the objects of my journey, and the kind of 
observations that I had in view, as well on the river 
Dart itself, as at the. place called its mouth, he was 
so good as to walk with me to the opening of the 
gulph, by which the water of the Darty having enter- 
ed its farther extremity, must pass off. It is for this 
reason only that the town has the name of Dart» 
piouthj as we have already seen tliat the names of 
Teignmouthy E.vmouthy and Sidmouth^ are given to 
places near the openings through which the waters of 
their respective rvo(^7^s enter the sea with the ebbing 
tides. Three other gentlemen of DartmoiUh join* 
ed us in this walk, one of whom, Mr. Newman, 
afterwards assisted me in the prosecution of my 
Journey, 

• ■ 

810. Ttiese gentlemen first led me to the top of the 
hill, the slope of which I had already in great part 
ascended, by the street above described. As this hill 
rises above those that border the coast, it commands 
a viewof tlie \^hole extent oi Start bay^ bounded on 
ithe south by Stai^t point. T owards the middle of the 
•bay, I descried an object which had attracted my at- 
tention when 1 had seen it in the niap ; namely, a 
.piece of water extending in a direction |)arallel to the 
;4joast, and represented as entered at one end by a 
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j^mall streain, though without an issue to the sea 
This piece of water is a kind of Jake, and is calle4 
Slapton lee, from the village of Slapton which stands 
near it. I told the gentlemen who were with m^ 
that it was my intention to go to observe this lake, 
continuing to follow the bay as far as the succeeding 
gulph called Portlemouth ; but they dissuaded m^ 
from my plan, both on account of the bad roadji 
along the bay, and of the difficulty which 1 mighjt 
find in crossing that gulph, n^ terry-boat being kept 
there ; they told me likewise that I should find more 
interesting objects to observe, if I went round by 
Kingsfyi^idge ; and as they at the $ame time ex 
plained to me all that I wished to know respecting 
the particular object which I had in view, I shall her^ 
clescribe it according to the informatioa that I re>> 
ceived from them. 

811. Slapton lee occupies tlie lower part of i^ 
combey which at first formed a recess in th^e bfiy ; but 
the sea before it being shallow, the waves brought 
up the gravel from the bottom along the coast, and 
the beach thus produced passed at length quite 
across this recess, which it closed : since then, the 
fresh water proceeding from the combe has almost 
entirely displaced the salt water witiiin this space ; 
because the former arriving there freely, and passing 
through the gravel of tiie beach, repels tiie small 
quantity of the sea water, which filtrates into it; an 
operation of which this same coast will afford me 
Other examples. In season^ of lopg rains or suddea 
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tbaws, the frtih Tcattr^ coming down into this lakt 
in great abundance, rises to the level of the bcackj 
and cuts through it at some point where it runs off; 
but when these floods cease, the bank is soon re- 
paired by the waves. Slapton lec^ which is about 
two miles in length, and a quaiter of a mile in its 
greatest breadth, is a little brackish, on account of 
its communications with the sea-water, as well 
t'lrough the gravel in common seasons, as when 
there is any opening in the beach ; however it con* 
tains fresii water fish, carp, tench, and pike. The 
sediments of the land-waters are tending to fill up 
tfab basin, and wherever the bottom is sufficiently 
raised, reeds are beginning to grow ; which is always 
the prelude to a soil convcitiblei in the course of time^ 
into meadow land. 

8 1 2. The high bill, whence we had tliis view of 
Start ha\f^ descends on its opposite sides towards 
two vales, one of which terminates in the gulph above 
Dartmouth^ and the other follows the inner side of 
the lower hills near the sea, that contract the entrance 
of the gulph. The lower parts of these xaks^ or 
very wide ccmbeSj were originally creeks in thegulpky 
which the sediments deposited by the tides have 
tended from the beginning to fill up ; meadows being 
now formed on those deposits. We descended into 
the vale nearest the sea, and passed through the vil- 
lage called Little Dartmouth ; whence we ascended 
the hills skirting the coast, from which we saw that 
the very wid^ strand bordering the whole bay had 
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repelled the «ea to a considerable disCahce^ V* 
proceeded along the brow of these hills to the extre- 
mity of the cape contracting the entrance of the 
gulph, where the water is very deep : we then went 
round the cape, passing above St. Petrock's castle^ 
which defends the entrance of the gulph ; and con- 
tinuing to follow the brow of the hill by the side of the 
gulph, we came down into the meadows of the filled 
up creek on this side where we crossed, on a bridge, 
the channel of a rivulet which in rainy seasons issue* 
from the combe, but was then dry. 

813. All the creeks of this long ctstuary from 
Dartmouth to TopnesSy being likewise the extremi- 
ties of vales or of combes j have the same tendency 
to be Jilled up^ by the sediments of the land-waters, 
and the deposites of the tides; a fact of which these 
gentlemen showed me a second example in the towa 
of Dartmouth itself. This is a creek retaining the 
name of the Milt-pond, because a tide-will fornjerly 
stood there, of the kind already explained : but tliat 
establishment has been abandoned, since the con- 
' struction of a large pier, called New ground^ which 
has produced a secure port; and the AJiUpvnd is 
now converted into a dock; the tides still enter il^ 
but I saw it dry at low water. Farther on in the 
gulph, but at no great distance above Dartmottth^ 
tlie extremity of the other combe already mentioned 
is also in great part filled up, as is indicated by the 
name of Combe Mud^ given to it because, at low 
y^dXtXi its entrance consists entirely of mud : how- 
ever 



prer the wqvee iiave raised a beaich before it, and a 
jdock has been made in it within these few year% 
,by means of another pier to keep off the waves 
coming in from the sea. 

■ • 

^ 814.1 had already an intention of going up this 
Jarge ae$tuary as far as Totness-, in order to observe 
the hiU^ of lime-stone intermixed with those of 
schistus; jbeing persuaded that the ridge of the 
former, which begins at Torbajf, must neK^ssarily be 
intersected by the gulph : but these first observa- 
tions on the filling up of the creeks within it had 
^ow given me an additional motive for wishing to see 
the upper part of it ; and on mentioning my plan to 
,Mn Rocket, he was so kind as to offer to wcoin- 
pany me the next day in this little voyage ; for 
'which he accordingly bespoke a boat, with a sail 
j^nd two rowers. 

I • ■ 

Oct, 6th. We set out from Dartmouth at noon, 
with' the ascending tide. In fine weather, such 83 
we fortunately had, it is extremely pleasant to sail in 
this gulph, on account of tlie continual changes 
of prospect produced by its windings between 
the ridges of hills coming down to it, and the combes 
successively passed, iu which villages are situated. 
Vegetation is very rich over all these hills, and 
comes every where down to the high-M^ater mark; 
. so tliat it is only in the space between that line and 
-the actual level oi* the water, that the jcAi^/i can be 
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seen uncovered ; and this zone was then gf sufficient 
breadth to show the state of the strata in the hills. \ 

815. This long gulph having great inflections, and its 
sides being intersected with combes, as we sailed along 
by the above mentioned zone, we saw the strata ap- 
pear in it under the greatest variety of aspects : they 
are, in general, very much inclined ; but in different 
hills they change, both in degree of inclination, and 
in direction ; so that there are parts in which they 
present their planes towards the gulph ; others where 
they slope backwards ; but in most places they de* 
iscend laterally. All these are evident signs of the 
catastrophes which the strata have undergone. 

8 1 6. The lower parts of most of the combes were^ 
at the birth of the continents, occupied by the sea, 
having been left below its level ; but the sedimen^ 
of the tides, and of the land waters arriving there, 
have been tending ever since to fill them up ; and on 
these new grounds, meadows are formed, as horizon- 
tal as the water of whith they have taken the place. 
In some of the narrow parts of the gulph, the salient 
angles on one side correspond ^yith the retreating 
angles on the other : but here is also found the con- 
firmation of a remark of M. de Saussure with r^- 
spect to this phenomenon. The idea of Boukguet, 
adoptesd by Buffon and other geologists, that moun" 
taim had been formed beneath the waters of the sea 
along its currents, was founded on a pretended re- 

^gular correspondence between the salient and re* 
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treating angles iit'CaUies; and this idea was coni 
sidered as very important, at the time when Bour- 
guet published his system* But M. de Saussure 
shewed, by his observations in the course of his 
travels, that the above is very far from being a 
general phenomenon ; that vallies are frequently 
contracted by opposite salient angles, and then be- 
come wider by the retreat of the mountains on both 
their sides ; and of this fact, m- hich was no less con- 
trary to the system that vallies have been excavated 
by running watere, than to that of M. Bourguet; 
examples will presently appear in the gulph af Dart- 
mouth ; it being merely an original vallijf^ the bot- 
tom of which happened, at the birth of the continent 
to be below the level of the sea. 

817. After we had sailed for some time, followin<5r 
tlie windings of the gulph, we entered a large space, 
where the hills become lower at the same time on 
both sides ; and this part, as Mr. Rocket told me, is 
very dangerous for boats and barges in stormy wes- 
'ther ; because, if there be a side-wind, these open- 
ings of the hills give it a free passage. It is hei^ 
that the great subsidence of all the strata has occa- 
sined an interruption in the ridge of lime-stone hills 
terminating towards the sea at Berry heady and fol- 
lowing an oblique direction, relatively to that of the 
gulph ; so that, pur course leading us into a large 
cove on the left bank, we saw quarries in the section 
of the lime-stone strata, though on both sides of tl^ 
latter the schisti appear. It will be seen, in my next 
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journey, that, the section of this calcareous ri Jge agaia 
shews itself higher up, on the opposite side of the 
gulph ; but we had not at present an opportunity 
of observing it. As for any correspondence betweca 
the sides immediately fronting each other, after hav- 
ing crossed the wide space just mentioned, wa 
came into a part much contracted -by the extremity 
of the lime-stone ridge on the left bank, and a promon- 
tory advancing into the gulph from the right bank; 
which is composed of schistic and is very remarkaWi^ 
in other respects ; there being across^ its breadth » 
cleft deep enough to form a vale, containing the vil- 
laiie of DittiskarfL which is entirely hidden from the 
gnlph: we saw its steeple in this cleft, as we ap* 
proached the promontory, and it appeared again 
when we reached the opposite side. How couW any 
running waters have excavated this vale across aa 
eminence? 

818. As we approaclied Totness, we began to find 
shoals ; it being mostly in this remote part of the 
gulph that the Dart and its branches deposite the 
materials which they wash from the land in their 
inundations. We arrived here some time before it 
was high water, when these alluvial grounds being 
still uncovered, wc saw a great extent of them ; they 
were overspread with grass in the parts which were 
most remote, and consequently most elevated. We 
landed at Totness quay, and thence went up to the 
town. Here the sides of the gulph are brought sa 
tiear to each other by opposite promontoi'ies, sloping 
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down to the water, that a bridge is built across itl 
the principal part of the town is situated on the slope 
of the promontory on the right bank, and aopther 
part called Bridgetowiiy rises on the slope of the op^ 
posite promontory, 

8 19. A more, beautiful prospect could not easily 
.be found than that which is seen from the middle 
of the bridge, of the country whence the Dai^t ar- 
rives here. From this point, the hills, receding on 
both sides, embrace a large space of meadow 
land with the river winding through it toward^ 
which the hills, branching into several ridges, partly 
cultivated, and partly covered with wood, descend 
in a gentle declivity, the most remote of these hills 
belonging to Dartmoor. The tides ascend much 
higher than Totness ; so that all the space within 
their reach above the bridge originally constituted a 
part of the gulph, though now occupied by these 
meadows, formed on the sediments of the tides of 
the Dart, and of all the brooks which descend from 
the surrounding combes; these sediments are still 
deposited below^ the bridge, and whenever they rise 
above the level of the greatest inundations, new mear 
dows are formed on their soil. 

8£0. In order to obtain, at Topness, a fall for 
mills, it has been necessary to bring the water from a 
remote part of the river, by a canal cut along the 
Jfoot of the hills on the right bank. At the time when 
I was there, the stream itselt^ confined witliin its 
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common channel, was of very inconsiderable sicei 
its course not being yet stopped by tlie tide ; thera 
were even, below tlie bridge, some, boats not yet 
mfloat. But as, besides Uie Dart^ there are many 
brooks which issue from lateral combes, thi^ 
whole basin is overflowed, when, after a great deal of 
snow has fallen on Dartmoor and the lower hills, a 
thaw comes on with much rain ; and the water then 
rises to a great height near the bridge* In th^ 
course of the winter which followed this v^ry autumn^ 
Mr. Rocket wrote me word that the water had risea 
so considerably as to occasion, during a whole day, 
great apprehensions for the safety of the bridge. 
This effect is occasioned by the small ness of the 
distance between the two promontories of Totness^ 
and by the piU» of the bridge, which render the 
passage still narrower; so that the water, not runr 
ning off fast enough, rises throughout the whole extent 
of the basin, filling the lower parts of all the combes ; 
and the top of the bridge, as well as its piles, sustain- 
ing the pressure of this current, there is reason to ap- 
prehend that it may, in such a case, be broken down: 
however, when the water is at this height, its stream, 
divided by the piles, rushes through the arches in a 
long cascade, and is quickly reduced in the gulph 
to the level of the tides. 

82 1 . The promontory of the right bank is cut across 
in its upper part like that of Dittishaniy but in a man- 
ner still more remarkable. We ascended it within 
tthe town, to the point where the latter extends into 
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l9ie upper part of a combe descending on the southern 
aide of the promontory. Thence we went down the 
slope of another combe following the northern side 
of the promontory ; and towards the upper part of 
this last combe, is a mount, absolutely insulated, on 
which stands an ancient castle, commanding this part 
of the town. We ascended to the top of the castle, 
and between the battlements that surround it, we 
had a prospect of the whole circumjacent country^ 
exhibiting the most manifest signs of the extraordi- 
nary catastrophes here undergone by the strata; 
one effect of which in this spot is very remarkable^ 
At some distance from the castle, towards the north, 
there is a hill adjoining to this promontory, where- 
in is a quarry of the slate used for roofs ; and on the 
same side of the opposite promontory is another quarry 
on the section of the lime stone strata. 

822. We reimbarked at TotnesSy with the descend* 
ing tide, at half past tour, and reached Dartmouth at 
half past six. I accompanied Mr. Rocket to his 
house, where he had invited Mr. Newman to meet 
me : on hearing that it was my intention to observe 
the mouths of all the rivers between Dartmouth and 
Plymouthy Mr. Rocket was so good as to give me 
some letters of recommendation for that road, and 
Mr. Newman favoured me with one which I found 
of particular use at the part of the coast whither I 
proceeded from Kingsbridge, namely, Salcomby situ- 
ated on the western side of thegulph oi Portlemouth^ 
^t the foot of a ridge of high hills bordering the 
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coast between that gulph and Bigbury hat/, t^ e Cape 
of which, on the Salcomb side, is called the Bolt-head^ 
and that on the side next Bigbury bay, the Bolt taiL 
But before I relate the sequel of my journey, I must 
stop for a moment, to compare the phenomena already 
described, with the idea formed by Mr. Playfair 
respecting the courses of rivers to the sea, whereof he 
gives the Dart as his first example ; namely, that 
they have hoUoxced out the vallies through which they 
flow to the coast, and cut for themselves the open* 
ings by which they discharge their waters into the sea. 

823. It may have been understood already, by the 
above description of the large basin wherein are col- 
lected the waters forming the Dart, before that river 
reaches Totness, that a great subsidence of the strata 
has here taken place ; but this will appear still more 
clearly in the account of my next journey, in which 
I passed through this space in my way to Dartmoor; 
because I shall there point out the changes of situa- 
tion produced in the different kinds of strata by the 
ans[ular motions of the divided masses during their 
subsidence. But at Totne.ss we find a defile at the 
issue of this basin ; and of dejiles Mr. Playfair says, 
(p. 105,) that nothing is to be seen in thein " but the 
gradual working of a stream, that once flowed as 
high as the top of the ridge which it now so deeply 
** intersects, and has cut its course through the rock, 
" in the same way, and ahnost with the same instru- 
" ment, by which the lapidary divides a block of 
*^ marble or of granite." This operation ought to 

Y b$ 






322 

be proved by the similarity of the strata on the op- 
posite sides of these clefts ; and such a proof is sup- 
posed by Mr. Playfair to exist ; for he says, (p. 104,) 
that it is in defiles " that the identity of the strata on 
*' both sides is most easily recognized, and remarked 
" at the same time with the greatest wonder." This, 
indeed, would everyzchcrc be found, w ere the opera- 
tion real ; and besides, w^e should see, not merely by 
the identity of the strata tliemsel ves, but by that of 
their inclination and direction^ that they had been 
mechanically cut, and not broken. But this is very 
rarely the case ; and the idea can have no foundation, 
if there are even very numerous instances to the con- 
trary ; notv one of these instances has been given in 
the dejile at Totness^ where the strata on one side are 
Qfschistm, and on the other, of limestone. 

824. Again, had the same instrument, as Mr. 
Playfair supposes, continued its operation from Tot- 
ness to the sea, it could only have cut a valley of a 
breadth nearly equal, throughout the whole of its 
length, to the dejile above : whereas here w'e have seen 
wide spaces, followed by contractions ; and at the 
same time the situation of the strata on the opposite 
sides shews that this whole valley, which happened, 
at the birth of the continents, to be below the level 
of the present sea, had been the effect of anterior 
catastrophes. With respect to that opening in the 
rocky hills bordering the coast, which gives to the 
neighbouring town the name of Dartmouth, and af- 
fords a passage to the waters discharged into the 
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gulph by the river eleven miles above, this is one of 
the 'places where it is also supposed by Mr. Playfair 
(p. b69,) that rivers formerly " ran upon a level as 
" hiiih as the highest of the cliffs on the sea-shore." 
On this same level, indeed, the Dart ought to have 
flowed all the way from Totness to Dartmouth / for 
it should have cut its bed in the same manner along 
this whole extent 4ill it had sunk it to the level of the 
sea. Now here we have another criterion, furnished 
by Mr. Playfair himself; who, being sensible that 
rivers cannot excavate below the level of the point 
at which their waters pass off, says, (p. 102,) in speak- 
ing of the junction of their branches with the prin- 
cipal streams, (and the case must be exactly the 
same with respect to the discharge of the streams 
into the sea,) that they have " such a nice adjust- 
*^ merit of their declivities^ that none of them" arrive 
at this point, " either on too high or too low a level." 
How then could the Dart^ after having produced 
so determined a declivity down to the level of the 
sea, towards which the breach made in fhe coast 
would have given it a free course, have laterally ex- 
cavated the great basin oi'Dartmouthj within ihe 
ridi^e of hills bordering the sea shore ? How could it 
have sunk this basin to a great depth lelozv the level 
of the sea? while in this part of the gulph it flows 
with a current scarcely perceptible. Impossibihties 
here present themselves on all sides ; and Mr. Play- 
fair's observations must have been very superficial, 
since they have led him to form such an idea of the 
operations of the Dart^ when he might have remarked 
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that the sediments of the stream itself, and those of 
the tides, liave, on the contrary, tended to fill up all 
these original cavities. This is what I have ah^eady 
very frequently shewn, and it w ill again appear with 
respect to all the rivers farther westward. 

Oct. 6th. I set out iti a chaise from Dartmouth^ at 
eight in the morning for KingshndgCy twelve miles 
distant. The road out of the town led me towards 
the combe^ the hottom of which, as I have already 
«aid, is called Combe Mud ; then, ascending one of 
its sides, I came to a spot of a nature frequent among 
mountains and hills, and clearly manifesting that their 
intervals have not been excavated by running w-aters ; 
I mean one of those elevated points, whence a vale 
descends in two contrary directions, ot, as I may 
ratlier say, where meet the upper parts of two oppo- 
site combes ; and where, consequently, no stream can 
ever have passed. The first of the vales of this kind 
to which I came has one of its slopes turned towards 
the upper part of the gulph of Dartmouth^ where it 
terminates in a large creek ; the other slope intersects 
the hills on the coast, and terminates in Stat^t bay. 
As I proceeded in my way towards Kingsbridgey I 
' crossed, among lower hills, several of these vales with 
opposite slopes, one being always directed towards 
the gulph of Dartmouth^ and the other towards 
Utart bay : afterwards I came into a large cojnbe, 
which extends a considerable way inland, and in the 
upper part of which the village of Blackauton is 
i^ituated. 

825. I was 
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825. I was now beyond the combes inclined to- 
"wards the gulph of Dartmouth ; from this point, I 
found them ail directed towards the next gulph to 
the westward, which divides the wide promontory 
between Start bay and Bigbiiry bay, and has at its 
entrance Portlemouth to the east, and Salcomb to 
the west, I then crossed several other combes, the 
village of Buckhmd totis-saints being at the head of 
one of them ; but they are all united at the bottom 
in a very low space, at the opening of which, towards 
the head of the gulph, is the small town oi Kings- 
bridge. This place takes its name from a bridge, 
six miles distant from the sea, built in a part where 
the hills, below these united combes^ approach each 
other : when I crossed it, a small brook only was 
flowing under it ; and the tide being out, the space 
below it was full of mud, in which were lying here 
and there some boats and barges, waiting till the tide 
should rise to float them. 

826. At Kingsbridge I had a recommendation 
from Mr. Rocket to Mr. R. Ilbert Prideaux, 
who gave me all the information which I desired. 
From him I learnt, that vessels of fifty tons still 
come up with the tide to Kingsbridge, but that, if 
the winds are not favourable, the water is in some 
parts so shallow, that they are aground during several 
successive ebbs; and that the gulph is every year 
more and mote filled up : no river enters it ; the 
largest stream is that at Kingsbridge, which is formed 
by the rivulets proceeding firom the several combes 
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united above the town, and yet has no other name 
than the Brook: other rivulets issue from various 
.combes terminating around the gulph. It is by the 
sediments^oi \he^ little streams, when they overflow, 
that this original cavity is so far filled up ; those sedi- 
ments being retained here by the tides, which bring 
up the sea-sand in addition to them The lower 
parts of most of these combes at first formed creeks 
in the gulph, having been, at the birth of the conti- 
nents, below the level of the sea ; but the tides have 
tended to fill them up, as I shall presently shew. 

827» Being anxious to arrive early at Salcmnby 1 
set out from Kingsbridge at noon, following the 
gulph oa the western side, by a road alternately 
ascending and descending, as it crosses the combes 
which intersect it. The tide being still at ebb, the 
lower parts of almost all the combes, and the borders 
of the gulph, were dry, as I saw from every hill. In 
particular, I remarked a large creek below Charleton^ 
on the eastern bank, which was already very green ; 
and I am informed that, since I was there, forty 
acres in this creek have been enclosed, and converted 
into good meadows, by Lord Bouingdon, who has 
executed a much greater work of the same kind in the 
gulph of P/ymo2^?//, of which I shall speak in a future 
journey. 

828. I arrived at Salcomb at half past one, and 
went inimediately to present Mr. Newman's letter to 
Mr* Vajlentini:, a custom-house officer at this 
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place, to whom it was addressed, and who shewed much 
disposition to oblige me. I first asked him for what 
reason the town on the opposite side of the gulph was 
called Portlevioutk, since no river of a conespon- 
dent name entered the gulph ; he said that it was 
only a village, and was probably thus named, as ' 
being the place nearest to the entrance of the gulph, 
its port having formerly been more considerable than 
at present. Having then told him that it was my 
intention to follow the top of the cliffs extendin<T 
along the coast as far as Bigbury bay^ that is to say, 
from the Bolt head to the Bolt-tail ; he replied, that 
I could do this only on foot, and that I should find 
such a walk extremely fatiguing ; however, when he 
saw that I had determined to undertake it, he pro- 
vided me with a very good guide, perfectly acquaint- 
ed >\ith the coast, and we set out together at two 
o'clock. 

829. We went first towards the Bolt-head^ it being 
on the Salcomb side ; and in our way thither we 
crossed, near their upper extremities, two large 
combes, the lower parts of which originally formed 
creeks towards the entrance of the gulph on this side^ 
but are now filled up, with sea-sand, and converted 
into meadows; and being n«ar the open sea, the 
waves, as we have already seen to be the case in 
many other places, have at last raised a beach ia 
fronJt of these meadows, and thus secured them 
against future attacks. The rivulets, which are 
formed by the springs oozing out on the sides of the 
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combes, filtrate through this beach ; and my guide 
told me, tlmt, when a great deal of snow has fallen 
on tlie hill, and is suddenly melted, these rivulets, 
being much swelled; breakthrough the beach, which 
however, when the tloodshave abated, is soon repaired 
by the waves. From the hills beyond these two 
combos, I expected to have ascended immeciiately to 
the Bolt-head ; but before we reached that euiinence, 
we came to a deep fracture, like that which I descri- 
bed §. 802, in the promontory between Torbay and 
Babicomb bay ; this also descends to the level of the 
«ea at the entrance of the gulph, and craggy points 
of the strata, inegularly broken, project on its 
$ides. 

830. We were obliged to go some way round, in 
order to pass the upper part of this fracture; and 
after another inflexion, we ascended the BoU-head. a 
cape much higher than Praule pointy which is on the 
opposite side of the entrance of the gulph* Ttmt 
circumstance is very contrary to the idea ttiat this is 
an opening produced by a stream of water ; and as, 
in fact, no river enters the gulph, this spot is not less 
contrary to another of Mr. Playfair's opinions, (p. 369,) 
viz : that where there is no stream^ there is no breach 
in the rocks on the coasts. But besides, another ex- 
ample appears here of the difference often found be- 
tween the strata on the opposite sides of the chan- 
nels through which waters pass, whether inland de- 
file3, or breaches, like this, in the rocks on the coasts^ 
In crossing the hills on the eastern side of the gulph, I 
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had observed nothing but veiy soft argillaceoui 
schist i; whereas the high hills extending from the 
BoU'hcad to the Bolt-tail consist of an extremely 
hard micaceous schistus^ containing abundance of 
quartz, as well in veins, as in masses dispersed 
through the strata, and even between them. These 
strata are mu^h inclined inwards, and present their 
very irregular sections on the summit, where they 
form a multitude of sharp rocks of various sizes 
rising above the turf, with cavities in many of their 
intervals. I said, in § 799, that similar rocks of //Vwe- 
stone^ on the promontory between ^abicomb bay and 
Torbay^ gave it a resemblance to some of the summits 
of the Jura ; now the Bolt-head^ and the succeeding 
hills of the same nature, have an equal resemblance 
to some summits of the Alps; and this proceeds from 
the same general cause, namely, the angular motions 
of the strata. Shattered masses of these schisti form 
great projections in the front of the Bolt-head to- 
wards the sea; and one mass, having remained 
higher than the rest in the great subsidence which 
produced the new bed of the latter, rises above the 
water at some distance, and forms a large rock wi^ 
dipping strata, called the Mtw-stonCy from the abun- 
dance of a kind of sea- fowl which make their nestn 
in it. 

831. Proceeding from hence along the brow of 
the rocks, as far as their disorder would permit, I 
;^aw the section of the strata which descend in a 
<:baos towards the sea. Here also are several combesp 
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5omc of them very large, sloping downwards in the 
same direction. Tliese cavities cannot have been 
hollowed out since the continent has existed ; for 
they begin nearly from the top of an insulated ridge 
of hills, which border the coast, and descend on the 
land side as well as towards the sea ; so that no cur- 
rent of water can ever have been formed on them. 
We were obliged to go a great way round, in order 
to pass by the upper part of one of these combes^ 
which had a very rapid slope; it was covered with 
turf, like all the rest of the hill, and was studded, 
in the same manner, with the summits of the masses 
of strata dipping inwards. Beyond this combe, we 
ascended another cape, as high as the Bolt-head, and 
cut down precipitously both towards the sea and 
towards the combe, from a height of at least 500 
feet. This cape, called the Goafs heady agrees with 
the alpine appearance which I have ascribed to this 
hill ; and indeed I could have fancied myself in the 
jllpSy when, on the points of these rocks, I saw 
goats, white and slender" like the goats of those 
mountains ; for no animal but this, which is na- 
turally disposed to climb, can browse on the 
grass springing up on the projecting parts of these 
precipices. 

832. From this elevated point, the hill descends 
towards the BolMail, which I saw at a distance ; 
but the numerous inflections of the intervening 
ground would have rendered it very tedious to pro- 
ceed thither over the top of the hill, and my guide 
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told mc that it was too late to attempt such a walk : 
however he proposed to conduct me to a part of the 
sea-sliore, beyond the Bolt-tail^ whence I should 
have a nearer view of it ; and in this plan I ac- 
quiesced. We first crossed a combcy very wide and 
deep, the lower part of which is full of pointed 
rocks rising above the fern ; but the upper part is 
cultivated, and the village of Marlborough stands in 
it. We passed this combe somewhat below the vil- 
lage ; and after having crossed its western side, we 
caine to the point of junction of two other combes 
diverging inland, one of which, very much inter- 
spersed with rocks towards the bottom, contains the 
village of Boltbiiri/, and the other that of Gampton^ 
whither we proceeded. These combes^ when united, 
terminate at a certain height, on the north of the 
BoU'tail, above Hope-cove. I could not then stop 
to examine the cove, but I returned thither the fol- 
lowing day. 

833. From Gamp ton we first went up to Marl^ 
borough^ where begins another combCy which, diverg- 
ing from the preceding, passes behind the hills of 
of the coast, and, following their foot, turns back to 
Salcomb. We arrived there at half past six, after a 
walk of eight miles, up and down hill the whole way. 
I went immediately to Mr. Valentine, to consult him 
about the continuation of my journey ; as I intended 
to proceed the following day to the next gulpb to 
the westward, which I wished to see, because itg 
name denoted it to be the mouth of a river^ viz. 
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the Aven : he told me that, in a chaise, it was inn 
possible either to reach Aveitmouth^ without going 
a great way round, or to pass by Hope covCy which 
I was also desirous to observe ; but that I might 
travel that road on horseback. I begged hkn there- 
fore to engage for me two horses, with a guide, who 
would take charge of my portmanteau ; thi& he was 
so good as to do, giving me likewise a letter, which 
I found very oiseful, to Mr. Philip Prideaux at 
Bigbury, a village on the western shore of the gulpk 
of Avemnouih* 

Oct. 7th. I set out with my guide from Sakomh 
at half past nine in the morning ; and again taking 
the road to Marlborough, we went dowu the combt 
to Gampton. Thence we saw the rocks descending 
gradually from the Goafs head to the Bolt-tail, an 
abrupt cape of no great height, which forms the 
eastern boundary of Bigbury bay^ 

834. This combe terminates below the village of 
Camptojiy at a certan height above the level of the 
sea, in the recess called Hope cove, which is divided 
> by a cape into two parts, namely. North Hope, and 
South Hope, Here I alighted, in order to walk 
down to the cove ; my guide leading the horses 
round to a part of the shore a little farther on, 
whence, he said, I might ride along it for some way. 
I went down by the lower part of Boltbury combe^ 
where a brook forms a cascade, and afterwards loses 
itself ia a beach of a very interesting kind; its 
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gravel being composed of fragments of schistui, 
fallen from the cliffs after frosts, and repeJled towards 
the coast by the waves. Among these fragments, I 
saw some of the most beautiful micaceous schiiti, of 
brilliant red and green, and various intermediate 
shades, shewing the great variety of the strata 
whence they had been detachecU 

835. The tide being then out, and the sea vmy 
calm, and shallow in this part, I was able to distin- 
guish its bottom under water to a great distance; 
Proceeding westward, I came to a sandy shore, on 
ivhich dunes have been raised by the wiiuk. But 
this sand must have been brought from a distance 
by the tides ; for the bottom of the sea is here com* 
posed of the sanie schisti as the Bolt-tcul^ their 
strata dipping inwards, and forming ledges, so br3- 
liant at that moment from the position of tlie sua, 
that they appeared like mother of pearL Yet them 
is a hill, coming down to the shore and terminating 
in a cliff, which is composed oi strata of red pud-^ 
d'mg'Stofiet Hke those of Babicomb bay. Thus the 
same strata^ there seen to rest on the lime-stone^ 
have here been formed on the schisti ; and so, in a 
subsequent journey, I likewise found them to be 
near the £*r, above Ejceter. We see then that, iq 
this 6rst part of Bigbury bay, within a certain dis- 
tance from tlie Bolt-tail^ the bed of the sea has beea 
produced by the subsidence of the same strata 
which form these hills; and of this another monu* 
ment will presently appear. But besides, these inters 
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mixtures, so frequently repeated, of strata of dif- 
ferent kinds, externally at the same level, show to 
what strange catastrophes these strata were subjected 
at different periods, previously to the birth of the 
continents. 

836. When I came to the spot where my guide 
was waiting for me I remounted my horse, and rode 
on along the strand. At South Hewish we passed 
the bottom of three successive combes^ the lower 
parts of which \^ere originally coves in the coast : the 
two other one.? have been entirely filled up with sea- 
6and, brought in by the waves and the tides, and large 
horizontal meadows have been formed in thenu 
But the water of the intermediate cove being deeper 
than that of the others, it had not been filled up 
when the strand was mised across its front ; and 
thus the phenomenon of Slapton /ee, described in 
\ 811, has here been produced on a smaller scale; 
for the sea-water being excluded, that of the springs 
descending from the combes has converted this cove 
into a pool of fresh water, which discharges itself 
through' the gravel ; and as the rills issuing from 
these springs, when swelled by rains, deposite their 
sediments in its most remote part, their accumula- 
tion gradually displaces the water, and prolongs the 
meadow ground. My guide told me that, in very 
rainy seasons, a stream is formed which breaks 
' through the beach, and that the meadows of all these 
three creeks are then inundated to a great extent, 
the water runniqg qff but slowly by the passages 
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opened in the beach ; but that, when the inundation is 
over, all these breaches are soon repaired by tha 
waves. 

837. A little farther on, we saw in the sea tha 
monument above alluded to of the catastrophe 
whereby its bed was produced ; this consists of two 
masses of the same schisti that compose its bottom, 
which, in a part where it is deeper, have remained 
leaning against one another, nearly in an upright 
position ; they are so high, that, though they touch 
each other at the top, there remains below, a space 
sufficient to permit a boat to sail between them, and 
my guide told me that the boatmen sometimes passed 
in this manner through the opening, to show their 
skill. These are called Thurlestone rocks, there be* 
ins a village of that name near the coast. 

838. We were here at but little distance from the 
gulph of Avenmouthy and Bur iskj which is near 
its entrance on the western side, was within our view; 
but this, at the moment when we observed it, was 
not an island, being united to the land by a beach 
then above water. After having passed before the 
third of the coves lately mentioned, we quitted the 
strand, and, crossed a hill of considerable height j 
beyond which the village of Buckland by Ihurkston^ 
is situated in a very pleasant vale, its slopes being 
covered with a quantity of trees, though I had seen 
very few since I had quitted the immediate neigh- 
bpurhood of Dartmouth. The hills here again con- 
sist 
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aist of schitistty but of a very different kind from 
those which I had just passed, being argillaceous^ 
and subject to decomposition by the air, and thus 
producing a soil proper for tillage. Though this 
combe is very large, no brook was then flowing there^ 
nor is any formed in it, except in rainy seasons. 
Having crossed it to the foot of a ridge of high hills 
composing its opposite side, we ascended this ridge^ 
till we came to a point where another combe opens 
on the west, and descends to the village of Bentha% 
situated on the borders of the gulph, or long aestuary, 
the opening of which to the sea is called Aven- 
mouth. 

839. The tide being still low when I came to the top 
of the hill commanding this aestuary, I saw its muddy 
bottom from Bentham up to Aveton Giffard^ at the 
distance of four miles from the sea ; the latter village 
is situated at the extremity of a vale covered with 
meadows ; and in these I saw w inding the river -^t^ew, 
proceeding from Dartmoor. The Axien has entered 
this aestuary, ever since the origin of the continent; 
and here is seen ^the phenomenon which I have de- 
scribed in all the a3Stuaries hithertoj mentioned; 
the sediments of the rivers and of the tides having 
been constantly tending to fill it up. As we de- 
scended towards Bentham^ I saw rising above the 
grass on the sides of the combe a multitude of 
schistose rocks, which become harder towards the 
bottom of the slope, where they form a promontory 
advancing into the gulph, and much confining the 
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'i bourse of the tides. It is above this promontory that 
^ boats are kept for crossing the gulph. 1 left the 
' horses at Bentham^ but took over with me my guide, 
' to carry my little baggage as far eis Bigburi/, at the 
' distance of two miles, on the hill nearest to the sea. 
As we were on our passage, the boatman told me, 
that, during the highest tides, tlie salt water ascends 
as high as Aveton Gifard; but that, when the tides 
retire, their channel, almost down to Bentham^ 
where it is deeper, is occupied only by the water of 
the little river. The hill of schistusy which rises on * 
the Bighury side of the gulph, is very high and 
steep ; its extremity is cut down precipitouly to the 
sea ; and Bur isle lies in the front of this cape, 

840. Mr. Prideaux was luckily at home when 1 
arrived at his bourse, and he was so good as to go 
down with me to the entrance of the gulph, in order 
to explain to me its nature* The sea being shallow 
without, the tides and the waves impel the S€md from 
its bottom towards this entrance, where they have 
formed a high bar, which would entirely close it, 
were it not that the tides enter by a narrow passage, 
which they keep open as they descend with ,the water 
df the small river Avert, whence this place derives 
its name of Avenmouth. Within the gulph also, 
against the above mentioned promontory of schistuSf 
is formed an accumulation of sand, which the winds 
raise up in dunes, and which, like the bar, leaves no 
passage but for the tides* 
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811. We went down on the outward bar, in sight 
of Bur islfj which is high and steep on the eastero 
side, whence it descends towards the west in a gentle 
slope covered with grass ; and it is divided longitudi- 
nally by a fracture, down to the level of the sea* 
This island is inhabited only by fishermen, whose oc- 
cupation it is to salt and barrel pilchards; vast 
quantities of those fish being taken, at a proper sea- 
son, on this coast, as well as along that of CormcaB. 
In Bur iskj the fishery is carried on by a company 
to which Mr. Prideaux belonged ; he therefore told 
me some particulars respecting it ; but I had an op- 
portunity of seeing it myself in Cornwall the follow- 
ing year. These fish when barrelled, are kept, till 
they are exported, in cellars dug in the rock of the 
island. Mr. Prideaux told me that the fishery of 
the preceding year had yielded 700 barrels. The 
way to this island is along the above mentioned bar 
of gravel, which is twice uncovered for six hours, 
during the four and twenty; namely, from about 
the middle of the descending tide, to that of the as- 
cending. 

842. Mr. Prideaux gave me also an account of 
the process of cultivation on these hills, the surface 
of which consists of decomposed argillaceous schisti. 
This process extends to a period of seven years. It 
is begun by ploughing the land, and burning the turf 
in small heaps, its ashes being then spread on the 
surface with lime ; sea-sand is also used instead of 
the latter^ if there be within a convenient distance, 
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Iftfiy strand, where it is mixed withtruffieient qoati- 
tity of broken shells ; the abundance of wMeh in- 
creases to a most astonishing degree \n the coast to . 
Hie westward and around Cornwall. The land is 
iheii sown the first year with wheat J thi second and 
the thii*d, with barley ; and the lattfir croj. leaves suf- 
: ficient grass to be mown the fourth year , the three 
-fidlowing, the land is in pasturage; but this be- 
B coming annually worse, the same succe^^ion of 
I operations is recommenced at the expirationof thd 
period. 

• 

I 843. The next gulph to the westward is ciled 
Ermemxmth^ because it receives the Erme, anotbr 
dmall river proceeding also from Dartnioar. I hg 
a letter of recommendation for Muddicombe^ a villagi 
on the western bank of that gulph, which I purposed 
to reach the same evening ; but Mr. Prideaux, seeing 
the strata of the tide, thought that I might find some 
difficulty in going directly thither ; there is a ford 
across the gulph at low water ; but for this it was 
now too late ; and it not being in the way of any turn- 
pike road, no boat is kept there for the passage of 
(chaise or horses : he therefore advised me to go round 
the gulph by Sequers bridge^ and to spend the even- 
ing at that place, where I should find many interest- 
ing things to observe : he was so good as to lend me 
two horses, with a guide^ and to give me a recommen- 
dation to Mr. Philips, an acquaintance of his, whom 
he requested to lodge me for the night, and to pro^ 
cure for me another guide, with horses, for my 
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journey the next day to Plj/mouth^ taking Mudi' 
combe in my wfy. 

844. I se out at five o'clock for Seguer^s bridge^ 
which >vas ^t the distance of five miles. I had M 
to ascend ^r a considerable way before I reached the 
top of th> ridge of hills ; it is mterspersed with man; 
small er^nencesy shewing the state of the schistose 
strata, which here do not appeal* on the surface, it 
beins-nltivated in the manner just described ; but! 
obse^cd their section on the sides of the road down 
the^ong descent to Sequers bridge^ and I saw them 
in^ining inwards in great disorder. In going down 
tis side of the hill| I perceived that it terminated in 
. low valley, which I supposed to contain the course 

of the Erme ; but, when I came to the bottom, I 
found there only a rivulet. Here I met with another 
of the numerous instances of the difference of the 
strata on the opposite sides of vallies. I had just 
descended a hill composed of schistus ; and on the 
other side of tlie rivulet I ascended a lower hill con- 
sisting of strata of lime'Stone : in passing over the lat- 
ter, 1 saw in several places quarries where this stone 
is dug out, and burnt for lime on the spot, chiefly to 
be used as dressing for the lands. 

845. It was near seven when I arrived at Seguers 
bridge^ where Mr. Philips gave me a very obliging 
reception ; and wl^pn 1 had explained to him what 
were the objects of my research, he was so good as to 
walk out ^^ ith me immediately, in order to give me 
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J a previous idea of what I should have to observe 
more particularly the following day. The small 
river EvTne arrives at Sequers bridge ftirough large 
meadows evidently formed on the materials which 
[ have filled up the head of the gulph ; fo- they are 
, absolutely horizontal, and are intersected w'th drains 
for the purpose of ciurying off the waters during 
floods. This is not a simple bridge, but mo-^ pro- 
perly a causeway,' with a large arch over the J^rme 
itself, and several smaller ones over the ditch\s in 
the meadows, which extend five miles below he 
bridge ; and though the channel preserved througi 
these by the river is not wide, the tides ascend almos 
as high as the bridge ; so that, for the security of the 
meadows, it has been necessary to border this channel 
with embankments, for a considerable way. Never- 
theless, the sea has still a share in the inundations 
here, because the high tides prevent the running off 
of the land-waters. It is not above a century since 
these meadows, being sufficiently raised by the sedi- 
ments of the tides and of the river to be no longer 
covered but by the spring-tides, were embanked, in 
order that their grass might be mown for hay. Thus 
on all coasts are found places, where the progress of 
the operations of natural causes on our continents, 
since their birth, is marked by dates, which atford a 
proof of their small antiquity. 

» 

846. The ridge of the calcareous hills arrives here 
from the N. E., after having passed by the villages 
of Ugbormigh and Shilstone ; it is then continued in 
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a south-westerly direction, always between hilla of 
schistusj till it arrives at Plymouth : in some parts, 
it is double ; iu others, on the contrary, it is inter* 
rupted ; for instance, the hill over which I had passed 
in my way to Sequers bridge terminates, as a pro* 
montory, m the, gulph of Ermemouth ; where its foot 
is now siH'ound^d with meadows, because the valley 
that I ^^d crossed between the schisti and the lim^ 
stone oecomes much wider in its lower part, which, 
haviig been, at the birth of the continents, below the 
lev^l of the sea, formed at first a creek in the gulph, 
bit has been since filled up, and converted intomea- 
iows; however, either the water was there deeper 
than in other parts, or the sediments of the Ermej 
daring its inundations, have arrived there in less 
abundance ; for it i^ only within a few years that these 
meadows have been embanked. 

Oct. %th. Mr. Philips took me in the morning to 
@ee a quarry of his own, which is in a small and 
nearly insulated hill behind his house. There I saw 
the section of the strata of a lime-stone, much resem- 
bling the most ancient secondary lime-stones of the 
AlpSf which contain but very few marine bodies ; I 
observed none in this stone. These strata are so 
much broken and disordered, that they can be dis- 
tinguished only by the parts where the masses are 
easily separable ; and there they appear to incline 
imv£^rds, 
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847. Mr. Philips was- so good as to procure two 
horses and a guide to go with me to Muddicombcy 
five miles distant, and thence to Plymouth. I set 
out at half past eight in the morning for the formor 
place, where. I bad a recommendation from Mr. 
Shoit, to Mr. Lane, the clergyman of the parish, 
whom I fortunately found at home ; and he obligingly 
fiocompanied me to the nominal mouth of the Erme, 
This is a place v^ry similar to Avenmouth; being the 
entrance of an original' gulph, between two capes, of 
which the cape advancing on the eastern side, called 
JSeacon pointy is a. great deal higher than that on the 
western, where we then were. The entrance of this 
gulph also has been almost^entirely dosed ; and her^ 
the cause common to all slips of. Ijand formed on tho 
coasts, and before the entrances c^gulphs,, is mani- 
festly seen ; namqly, a submarbie bar of, strata left 
at a higher levels at the time of. the subsiiknce of th^ 
present bed of the sea. The ti^e was low; and on 
the outer side of this slip of land, which is within the 
gulph, I saw, at the level of the surface of the water, 
a ledge of schisti, commentoing on the eastern side, 
and extending so nearly across the gulph, that no 
passage is left but for small vessels on the western 
side ; and all the outer coast is bordered with so . 
many similar rocks, that it is very dangerous for the 
ships sailing in the bay, if a violectt wind from the sea 
suddenly rises, which does not permit them to keep off 
shore. ^ 

848- The 



848. The slip of land formed within this gulph is 
very wide : we t^ent down on it, as it belongs to the 
Muddicombe side : its outer part consists only of pure 
sea-sand, which the winds have raised in dunes ; and 
the tide being low, no water appeared within, but 
that of the small river : Mr. Lane shewed m^ liie 
part where it was then fordable, and where I should 
have crossed it the day before, If Mr; Prideaux had 
not supposed the tide to have -already entered the 
gulph: but, as he had judged, I- was very far from 
regretting that I had taken such d. (Circuit, on account 
of the interesting objects which I had found at 
Sequer^s bridge. The sediments of the Erme have 
^en mostly retained by the tides in the upper part 
lof the gulph ; so that its lower part is filled up almost 
lentirely l^ sea-sand ; and as soon as the tide has 
treated, the whole space, as I learnt from Mr. Lane, 
is firm enough to be trotted over on horseback. 
This is because no sensible quantity arrives here of 
the earthy particles brought down by the y^'t^r, for 
which reason, though frequent attempts have been 
made to form- (iyster-beds in this gulph, it has beert 
found impossible, notwithstanding there are some in 
the next gulph to the westward, that of the Yealm^ 
where the oysters are so fine, that they are carried 
to a considerable distance^^; for there, the sediments of 
the river are very abundantly mingled with the sea* 
sand. 

849. Great numbers of salmon are caught in the 
fcstuary of the Erme^ ^vhere they follow the tide across 
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the meadows, in quest of the fresh water ; they are 
taken in three different ways, as Mr. Lane explained 
to me, according to the breadth or situation of the ' 
different parts of the channel. In the narrowest 
passages is placed a large osier basket, in the form: 
of a funnel, with its wider part turned towards the 
mouth of the eestuary, whence the salmon ascend ; on 
entering this basket, they are not stopped by the nar* 
row part, the osiers there being loose ; but when they 
attempt to return down with the tide, the points of 
the osiers oppose an obstacle to them, and while they 
are trying to find a way through these, they are en- 
closed, and taken with a net. In some wider pas* 
sages, when the tide has already gone back to a cer-^* 
tain point, a purse-net is stretched across, in which 
the salmon are caught in their return to the sea. 
Lastly, in passages of a different kind, an osier hur« 
die, rising nearly to the height of the middle tide, is 
fixed at the bottom of the channel ; the salmon pass 
over this, when they ascend with the flood ; but stay^ 
ing above, as long as there is sufficient water, either 
to feed or to spawn on the bottom, they return too 
late to be able to pass again over the hurdle ; and 
here also they are taken with a net, 

850. Between this gulph of the Erme, and that of 
(he rivers Plym and Tamer^ lies the gulph of the 
Yealm, which I mentioned above, and which likewise 
it had been my intention to cross ; but Mr. Lane dis- 
suaded me from attempting this, the road being veiy 
little frequented, and boats of a proper size to carry 
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over horses being seldom in the i?v^y : he therefore 
advised me rather to go up to the head of the gulph, 
and cross the river by the bridge at teaimpton; 
whecice, he told me, it would not be worth my while 
to make so great an angle as to follow the other side 
ofitibe gulph down to Yealmmouthy becauoc ,1 should 
there find only, what I had already observed in all 
the^olpdiS' on this coast, that it was in great part 
filled up, which, indeed, I might see at JTealmpton ; 
so that my best way would be to go. from the latter 
place to Oriston, and thence to cross pyer to Phj- 
mouth. He was so good as to press me to defer my 
departure till the next day, because he expected to 
dinner an old acquaintance of mine, whom I should 
really have been very glad to meet, Mr* Bastabj), 
one of the .members for this county. But consider- 
ing how much ground I still had to* go over before 
the end of the season proper for such excursions, I 
was sensible that the year was too far advanced to 
allow me to devote any time to my own pleasure ; 
thus I could only thank Mr. Lane for so kind an invi- 
tation, without being able to profit by it. 

851. I set out therefore from Muddicombe for 
Oriston^ at the distance of ten miles, going first to 
Yedlmpton over the hills. I never travelled on a road 
which ascended and descended more continually, 
these hills having no regularity in their arrangement; 
sometimes they are insulated, sometimes they unite 
and form combes ; ihws shewing, like all the others in 
this part of the country, that inward disorder of tlie 
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strata^ which is concealed on the higji^r parts by the 
loose soil either in tillage or in pasture, but discovered 
on the slopes where the sections appear. From the 
hills nearest to the course of the Yealm and its gulpfa, 
I could see that the latter, as Mr. Lane had told me, 
is in great part filled up : towards the head, it is divi- 
ded into three branches, each of which receives a 
6tream arriving from a different valley, the lowest 
parts of all these vallies having originally h^QmBstua- 
ries. At Yealmptotiy I passed the principal stream, 
bearing the name of the Yealm^ not on a simple bridge, 
but on a causeway with several arches, across mea- 
dows formed on the mud with which the 9sstuary,hs^ 
been filled up. Thia qauseway is at the distance pf 
four miles from the ^a ; the meadows extend conside;- 
rably lower ; and the tide being out, the rest of the 
space, as I had seen from the bills, was now entirely 
occupied with mud. ..Jt. is there that the above-mea- 
tioned oyster- beds lie, because of the sediments de^ 
posited in that part, during the inundations of the 
tliree streams arriving there from a distance. After 
passing the Yealmpton meadows, I crossed the widest 
of the promontories dividing the head' of the gulpb, 
on which is situated Mr. Bastard's seat at Kitley ; I 
then passed, on a bridge, the second of the streams 
that enter the gulph ; and I saw the lower part of this 
eestuary likewise occupied by meadows. 

852. We are now approaching a point where all 
the phenomena will be of particular importance ; I 
mean that of the confluence of the two fivers Plyrn 

and 



348 

' and Tlwwcr, whence they flow on united to the sea ; a 

' spot to which Mr. Playfair expressly refers in sup- 

^ port of his hypothesis, that there was once a " time 

** when the rivers ran upon a level as high as the 

• *' highest of the cliffs on the sea-shore;" for he parti- 
cularly speaks of these rivers, as having " flowed on 

^'" the level of Mount Edgecombe or of Staten 

* *^ Aeig^ftfj,'* hills which border Plymouth soundm the 
" part nearest the sea. I wish that, before Mr. Play- 
fair had formed his hypothesis, he had employed in 
an attentive examination of this spot some portion of 

'the time which I thought it necessary to devote to 
' that purpose. In this case, he would surely have 
found it essential first to study the genera and species 
of the strata around this gulph, with their respective 
'situations, in order to judge whether there was any 
necessity for attributing its existence to the united 
actions of the waters of the land and of the sea ; and 
next, to observe attentively the courses of the two 
rivers, with the view of discovering whether they had 
really excavated their bed. To this investigation I 
gave all the time which it required ; and with regard 
to the first of these objects, some interesting pheno- 
mena presented themselves between Kit ley and Oris- 
ton. From Muddicombe to some way beyond the 
first of these places, I had seen only hills composed 
of soft argillaceous schisti; but, as I approached 
Oriston, I first observed those very hard quartzeous 
schisti, described, in §. 8S9, as lying under the argil- 
laceous, while here they are on the surface ; and then 
I again met with the ridge of the lime-stone hills, 
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which coming from beyond Seguer's bridge, is cut off 
by the gulph at Oristoriy and afterwards again appearis 
at the extremity of the promontory of Plymouth ; 
where, having crossed over from Oristo?Jy I arrived 
at three o'clock. 

853. Having considered Plymouth as the central 
point of many very important observations, I had 
taken all the precautions which I thought might be 
necessary to secure myself against meeting with any 
obstacle there. Commodore Sir Harry Neale 
had given me a letter for Captain Fanshawe, com- 
missioner of tlie Dockyard ; and from the Bishop of 
E.veter I bad received one for Admiral Young, the 
port-admiral, and another for Mr. Gandy, the 
clergyman of one of the parishes of Plymouth. On 
my arrival, I immediately called on the latter, who 
told me that, besides the Bishop's recommendation, 
he considered me as having a claim upon him, on 
account of his acquaintance with my brother at 
E.veter many years before ; he therefore received mq 
very cordially, and both he and his sons were of 
great assistance to me : I explained to him the nature 
of the observations which I wished to make; and he 
immediately did me a most essential service, by carry- 
ing me with him to call on Captain Martin of the 
iloyal Navy, from whom I gained a first general idea 
of the manner in which the Plym and the Tamer are 
<;onnected with the gulph of Plymouth ; and a 
topographical plan of the latter, given to me b^ 
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this officer, proved extremely useful to me in my 
observations. 

Oct. 9th. I employed the morning in taking my 
first survey of the place ; after which, Mr. Gandy 
accompanied me to the town of Dock^ explaining to 
me such objects as presented themselves in the way. 
Having delivered my letters to Admiral Young and 
Commissioner Fanshawe, I informed them likewise 
what it was that I wished to learn respecting the 
phenomena of the gulph, which they were so good as 
to describe to me with all requisite particulars. It is 
then from "the exact information thus obtained from 
persons necessarily well acquainted with the spot, 
that I shall first give a general description of the 
gulph of Plymouth ; after which 1 shall relate my 
own detailed observations on the gulph itself, and on 
the circumjacent country. 

854. I shall begin by mentioning a fact of great 
importance with respect to the question, whether the 
-two rivei's have excavated this space, cutting their 
own channels by erosion down to the sea. This fact 
is, that Plymouth sounds which is the entrance of the 
gulph from the sea, is not its deepest part, it being 
here, at the utmost, eight fathom deep, and in many 
places not more than four or five ; -while in the branch 
called the Ilamoazej into which the Tamer enters, 
thiB depth is in some parts seventeen fathom. This 
difference results from a cause, wt^ll known, and 
very contrary to Mr. Playfair's idea ; namely, that, 
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instead oi excavating^ the waters of the fand emd of 
the.^e^ have tended, and do stili tend, to Jill up this 
original cavity. I have ah'eady shewn in §• 8Si4, 
when speaking of the gnlph of the Dart^ that i^ivera 
cannot possibly excavate their beds below the level 
of the sea ; because, as soon as their surface is lower- 
ed to this level, they cease to have any Action on 
their bottom, since they no longer retain any decli- 
vity. How, therefore, can the little Tamer have ex- 
cavated an immense space, no less than seventeen 
fathom below this level ? That the reverse is the case, 
namely, that the river has - continually tended to fill 
up this space, will appear in the course of my obser- 
vations. 

855. The sea, likewise, is continually tending to 
fill up the gulph. It'is a fact very well known, that, 
w hen the former is agitated without, the tide, which 
enters by the sounds is not only troubled^ but muddy ; 
now, during the interval of rest, before the turning 
of the tide, the greater part of this mud is deposited 
in the widest part of the gulph, up to the entrance 
of the agstuary of the Hamoaze^ the middle of which, 
being situated between the influx of the sea on one 
side, and that of the Tamer on the other, has remain- 
ed the deepest part of the gulph ; the men of war 
being there moored to chains fixed on the bottom. 
If, when the tide is ascending, the direction of the 
winds is such as to impel and accumulate the water 
against the exterior coast on the east, ■ it produces the 
astonishing phenomenon called the IBort ; for it rushes 
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suddenly in with a great noise, like a kind of moving 
hill, and is very dangerous, hot only to boats, but 
even to small ships lying at anchor, which it some- 
times upsets. 

856. It is by the current of the descending tides, 
formed within the Hamoaze^ and impelling the sedi- 
ments of the Tamer into the creeks ^nd to the borders 
of this long arm of the gulph, that a channel is kept 
open for ships ; the creeks into which this mud is 
thrown are the extremities of lateral vales, originally 
below the level of the sea. They might all be now 
converted into meadows, iftheir entrance were closed 
against the high tides, which has been done in some 
places ; but the Admiralty put a stop to this process, 
because, were the volume of the retiring water to be 
thus diminished its current v^ould, become too weak 
to reach the bottom in the middle part of the 
Utamoaze. The case is the same with the CatwattTf 
another arm of the gulph, which is entered by the 
Fliim ; but this is of little importance, and the enclo- 
sure of such spaces in it as can be converted into 
meadows is not prohibited, as will appear from my 
observations. The Hamoaze is sepai^ated from the 
Catwater by a promontory, which advances into 
the gulph, and on the extremity of which is built the 
town of Plymouth. 

857. From the above general account of tlie effect 
of the waters in this gulph, it very evidently appears 
that its excavation cannot have been tlieir work; 
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which will be confirmed by the description of th« 
beds of both the rivers before they arrive in it 
But besides this, the true cause of its existence, 
namely, the subsidence of the strata^ is rendered 
manifest by phenomena the most characteristic, as 
well of tliat event itself, as of the still greater catasm 
trophts with which it was attended. With respect 
to the subsidence, it is shewn by large masses of the 
sunken strata remaining highen than the rest, and 
forming islands, together with a multitude of rocks 
level with the surface of tlie water. Two of these 
elevated masses of considerable size are within the 
gulph, where they are surrounded with low rocks, asf 
is the case with all its shores ; one of them is St. 
Nicholas s island^ near the middle of the sound ; the 
other is Mount Batten^ at the entrance of the C^/- 
water^ which has been united with the coast by an 
isthmus composed of sand and gravel, a direct proof 
that it could not have been separated thence by the 
action of the waters. A proof of the same kind is 
afforded by many insulated rocks under the water ; 
which have been so far from suffering any erosion, 
that they have detained the sand brought into the 
gulph, and have thus occasioned the formation of 
sand-banks. With respect to monuments of the 
various catastrophes of the strata which accompa- 
nied the subsidence of the large mass, it will appear 
by my description of the hills surrounding the gulph, 
that, within a space of inconsiderable extent, these 
hills, together with the rocks which rise to the surface 
of the water at their foot, consist, some of lime-stomf 
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some of schU'tuSf and some of porphyry. This, I 
should think, might suffice to convince Mr. Playfair 
that he observed this place too superficially ; but it 
was of such importance to leave no room for doubt 
On the subject, that I devoted several days to the 
investigation of the details, of which I shall now give 
an account 

857. a. I have said that, the day after my arrival, 
Mr. Gandy was so good as to accompany me to the 
town of Dock ; and the following were the observa- 
tions which I made in the excursion. Between Ply- 
mouth and that town, another has been built within 
these few years, on a hill between two creeks com- 
municating with the HamoazCy and both filled up. 
A house caWed Stone-house has given its name to this 
third town ; which has been so much increased, as 
well as that of Dock, that, on account of the 
multitude of carriages passing between them and 
Plymouth it has been necessary to soften the 
slopes towards the first creek; and this being 
too wide to be crossed by a simple bridge, a cause- 
way has been made over it. Now for this purpose, 
as Mr. Gandy told me, it was requisite first to bring 
here an immense quantity of large blocks of stone, 
and to continue for a long time to load these with 
fresh blocks, till their own weight had sunk them, 
through the mud, doi^ to the bottom; notwith- 
standing which he made me remark that the cause^ 
way, since it has been built, has sunk in the middle, 
•Itboughy in order to prevent the softening qf the 
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tijud by the influx of the tides, tlie entrance of the 
creek has been closed by an embankment, and the 
space within has thus been converted into pastures. 
The next creek, being narrower, is crossed by a 
bridge: it has not been enclosed like the foi'mer, 
because, at its most remote extremity, there is a tide- 
mill, of the kind elsewhere described. The tide 
being out when we passed over this bridge, the whole 
creek was dry ; I saw in it only the rill formed by 
that portion of the water of the high tide which had 
been retained in the mill-pond. When I came to 
the dock-yard, Commissioner Fanshawe, who was so 
good as to shew me several parts of it, acquainted me 
with a very interesting circumstance. The extre- 
mity of the promontory separating the Catzvatcr, or 
mouth of the Plyrriy from the Hamoaze. into which 
the Tamer enters, consists of lime-^tone, and is the 
end of the ridge of hills of that kind coming dowa 
from beyond Sequer's bridge to Oriston, where it i3 
interrupted by the Catwater : the rest of the promon- 
toi7 above, and the succeeding hills, are of schistus. 
In describing my road the following day^ I shall 
shew, that, on the Catwater side, the^e two kinds of 
strata are separated by a combe ; but they are again 
united on the Hamoaze ^e, where the dock-yard is 
situated- Commissioner Fanshawe here led me to a 
basin, hollowed out, some years ago, in the foot of 
the hill, down to the level of low water, in which is 
kept the timber for the masts ; the water being re- 
tained in it by a sluice. Now in sinking this basin^ 
when the superficial rubbish had been cleared away, 
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and the strata beneath it were discovered,- those of 
the schistij much inclined, were tbund resting against 
those of the lime-stone : the line of their junction runs 
across the basin, but tlie muddiness of the water 
would not allow me to see it ; and on the outside, it 
is still concealed by the rubbish. All these strata 
are inclined towards the space now occupied by the 
gulplii where those of lime'Stone, manifestly formed 
on the schistic have sunk, no parts of them remaining 
above the level of the water but St. Nicfiolas's island, 
and an insulated mount on the other side of tlie 
gulph, which I shall have occasion to describe. 

Oct. 1 0th. I took an one-horse chaise with a guidcj 
for the purpose of observing the rivers Pli/m and 
lamer above the places where they arrive at the 
level of the sea, the former entering the Catwater, 
and the latter, the JIamoazc. 

858. I set out from Ply mouth at eleven in the 
morning; and taking at lirst the road along the top 
of the promontory, leading to Tavistock^ (which 
stands at the foot of Dartmoor,) I came to the place 
called Nackershole bridge^ whence begin two large 
combesy one sloping down on the west, towards th© 
Hamoaze, and the other on ' the east, towards the 
Catzvater ; I descended the latter of these. No 
streams but rivulets either flow, or ever can have 
flowed, in the combes, as I have already explained ; 
and if there be even so much as a rivulet, it proceeds 
from the springs which issue ^from their sides, wher^ 
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sections of the strata have been formed by the suhsU 
dcnce that has produced the cavity. In the combe 
that I descended, there was a rivulet, which after-^ 
wards crosse(i a meadow formed on the soil filling up 
the lower part, originally a creek in the Catwater. 
I saw men then at work on a causeway intended to 
pass in front of this creek and another nearer Ply^ 
mouthy serving as a road from that place to the bridgd 
across the Plijm^ without passing over the hill, and 
at the same time as an embankment to secure the 
meadows of both the creeks against the influx of the 
tides. 

859. I saw schisti on both the sides of the cojnbt 
which I descended ; but that nearer Plymouth hat 
them only on the side forming its separation from the 
preceding, the opposite side being composed of limC'^ 
stoney which extends on to the extremity of the pro- 
montory. These two kinds of strata are here sepa- 
rated by the whole space of the combe ; but towardii 
its top they unite, their junction, as I have already 
said, appearing in the dock-yard, on the other side of 
the promontory. The schisti beginning here, which 
are frequently associated with strata of gneiss^ and 
extend northward towards Dartmoor^ and westward 
into Cormvally are those that contain veins of tin and 
of copper. It is by their subsidence that the valley 
of the Plym and the Catwater have been formed j 
and the following is a proof of this subsidence. The 
bottom of this whole arm of the gulph is covered 
with the sediments of the tides and of the Plym^ ta 

a very 
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livery great depth. Now it having appeared, from 
some indications on the sides, that a vein passed 
^ross this acstuary) the bottom was explored in search 
pf it. My guide shewed . me a circular dam coht 
strocted near the middle of the space, which, as tb^ 
^de was out, 1 saw covered with mud; £|.nd he gave 
me this explanation of its use. This dan^^ resem- 
bling a wall round the mouth of a well, was founded 
on a basis of scliistus, and built up in such a manner 
its to prevent the high tides from entering the enclose4 
^pace, in which (he adventurers sunk, to find thet 
vein ; it was actually found, and for some time fol- 
lowed ; but it has been since abandoned, not proving 
^ich enough to pay the expense pf working it. This 
]part of the vein must^ it is evident^ have subsided 
Mrith the strata. 

■ • 

860. The head of this aestuary, or extremity of 
the valley through which the Plym arrives, consists 
oi meadows to a great extent : thirty years ago, they 
were still inundated by the high tides ; and it is only 
fiince that time that they have been protected by an 
-embankment. Now here a judgement may be 
formed of this river^ supposed by Mr. Playfair to 
have contributed to the excavajion of the gulph of 
Plymouth after jiaving flowed at the height of Mount 
Edgecomhey which borders the coast : formerly it was 
forded lat low water below the meadows ; but a turiv- 
pijce road now passing that way from Plymouth to 
Totrim ^nd Exeter, a bridge has been built there 
(c^ed New bridge^ situated x^^v one of the entra](ipef 

of 
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of Lord Borrinudon's park ; on going into which, I 
beheld a large vale, originally forming a branch of 
the aestuary of the Catwater, and communicating 
with it a little below the spot where the bridge is 
now placed ; but the whole space, having been en- 
closed with an embankment, is now -converted into 
very good meadow land. Since the time when I 
made these observations, Lord Borringdon has en- 
closed a large creek in the Catzvatet% of which I shall 
have occasion to speak in a subsequent journey. 

861. Having returned over the bridge of the 
P/j/w, I pri^ceeded westward, in order to observe 
the lamer ; and passing by the village of Jump^ I 
arrived on the hills which separate the two rivers, 
and went on some way in the Tavistock road. My 
guide told me, that the small river Tavy^ according 
to the state of the tide, might be crossed by two dif- 
ferent roads ; one leading to a point vvbere this stream 
is fordable at low water, near its junction with the 
Tamer ; the other to a higher part of its course, where 
there is a bridge over it called Denham bridge ; but 
he said that, before we determined between these 
roads, we might see the state of the tide by going into 
the park at MarystoWy towards which we therefore 
proceeded* 

862. The summit of these hills is of great extent 
towards the east; and in passing along it, I observed 
a phenomenon, very common on high grounds, but 

prpper to be m^atipned here, on account of its rel^- 
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tion to the question whether rvotn have excavated 
the vallm wherein we now see them flow. In the 
upper part of these hills, are some inflexions afibrding 
a passage to brooks, which fall into the Tamtr^ and 
are as considerable as many others that run in very 
deep vallies ; why then have not vallies been hollowed 
cut by them ? They have flowed as long a time as the 
Tavi/y and the TameVy and all the small streams 
which we now see flowing in vallies ; that is to say, 
ever since the birth of the continents. This is there- 
fore a strong proof, in addition to so many others as 
I shall continue to adduce, that running waters 
have only followed the original intersections of the 
ground. 

863. As I was here approaching the large emineq*^ 
ces of Dartmoor^ I again met with the phenomenon 
which I described (§. 788,) on Furzleigh hill, near 
JBovey Tracey. Though the hills consist of sckistus 
and gneiss, I began to observe blocks of gra7nte 
lying on them ; and it will be seen that these blocks 
are as unequally scattered here, as they are in Meck- 
lenburg and Ilolsteiriy the countries described in the 
preceding volume. In many places, I saw the 
ground broken up in quest of veir^s; and my guide 
shewed me a spot at a small distance, where one had 
been found and followed for some time, but had 
afterwards been abandoned, like that in the Cutwater , 
because the product did not equal the expense. 1 
Bhali 'lescribe, in the sequel, the mode of carrying on 
this i^ear?l). Wo entered the park pf MarystoWy and 
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went to the edge of some high gi'ound, whence I-saifr 
two scstuaries of equal size, forming continuations of 
the Hamoaze; the nearest of these was the. lower 
part of a combe^ from which only a brook proceeded; 
in the other ik)wed the Tavy, arriving from Dart^ 
7noor. These estuaries, in the upper part between 
the ridges ot the hills where the sediments of the 
tides are chiefly deposited, were covered with grass, 
and still dry; but the tide had already reached the 
lower part, in which they unite, and along which the 
road passes ; we were therefore obliged to return to 
the high road, in order to go round by Denham 
bridge. 

864. This road crosses the highest part of the 
hills, which is covered with heath, except some 
spaces forming downs ; and yet I saw on it a quantity 
of blocks of qiutrtz^ gneiss^ and granite. After a 
long descent, at first gradual, but at last very steep, 
we came to the bridge, built in a part where the hills, 
approaching each other, leave under it a very narrow 
chasm, into which the river descends with great rapi- 
dity; below this it flows through meadows* formed 
within its cestuary^ at present bordered with an em- 
bankment to exclude the high tides. There is no 
road this way down to the Tamer ; therefore, after 
crossing the bridge, we passed several ridges of hills, 
on which, in various places, I saw the summit form- 
ed by the section of the schistose strata inclined 
towards the valley of the Tamer ^ and rising here and 
there in rocks. Proceeding thus, we reached the 

upper 
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upper part of a comhe descending towards that river; 
but it was too steep for the chaise> which I therefore 
left above, and went down on foot This brought 
me into the valley of the TameVy about a mile below 
New bridge^ by which a new communicaticMi has 
been formed between Devonshire and Cornwall: 
this river, flowing from north to south, divides the 
two counties almost from sea to sea ; as will be seen 
in my next journey, 

865. We have now reached the banks of the ser 
cond of those rivers which are supposed by Mr. 
Playfair to have formerly flowed at a level, as high 
as Mount Edgecombe^ and to have gradually excava- 
ted their own vallies, as well as the gulpk of Ply- 
mouth : let us see how far the state of things co^ 
" responds with this idea. I first directed my atten- 
tion to the two sides of the mlley, which, if the 
Tainer had cut it by erosion, in the same manner^that 
a saw divides a block of marble or granite^ ought to 
be symmetrical. Instead of this, I saw the hills 
above mentioned, which form the eastern side of thd 
valley, and through an interval of which the Tiny 
arrives,^ cut down almost abruptly, and every where 
full of schistose rocks, projecting among the trees 
that grow on all the little terraces interrupting thif 
precipice : while the opposite side to which I had 
crossed over, presented a slope, covered from top 
to bottom, with an immense quantity of blocks of 
granite. Here, as is the case^ in Holstein^ where 
there is no mountain, either of granite, or of any 
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gtony kind, these blocks are hewn for various pur* 
poses, the river affording such easy means of coq- 
veyanc!5 for them. I saw here a quay, on which stone- 
f:utters were employed in hewing them into many dif- 
ferent forms ; such as columns and pilasters, some pf 
ten feet in length, parallelopipedsfor the base of houses, 
troughs, stones to place under the stands of corn- 
stacks, and several others : in a word, the granite is 
\vorked here as in a quarry ; and the j^uantity of the 
blocks on this slope is so great, that it will be very 
long before they can be exhciusted. Now M'hat i^ 
the nature of the mass of the hill, on which thesd 
-granitic blocks are scattered in such prodigious 
abundance? This is manifested by a mine opened 
3ome years since at its foot, and already carried on 
nearly fifty fathom, in pursuit of a vein containing 
popper and tin, like most of those in Cornwall. So 
far as the miners had yet proceeded, the thickness of 
this vein had not in any part exceeded three inches} but 
they were in hopes of finding it in time become 
thicker, as often happens. However, it had been 
necessary to open the gallery tp a sufficient width 
to allow the miners to advance, and consequently 
to cut away a great deal of the stone in which thie 
vein is contained > this stone had been thrown out 
in heaps at the entrance of the mine, and I saw that 
it was gneiss. Such then is the material of which 
the mass of the hill consists, although the surface 
|s covered with so great a quantity of blocks of 
grunite. 
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866. This is the first great example of a geological 
phenomenon, which, in my journey into Co7^?aV'a% 
will occupy much of our attention under a variety of 
aspects, when compared with the hypothesis of the 
Jiuttonian theory respecting ^^ra;«Ve ; but here I shall 
consider it only as connected with the cause of the 
disorder observed in our mineral strata ; a phenome^ 
non which, in that theory, is assigned to elevation^ 
our concinentshQmg there supposed to have risen out 
of the bosom of the sea, while at the same time, the 
formation of their valHes by erosion, and the disse- 
mination of blocks of stone over their surface, are 
attributed to the action of running xvaters on thert 
since they have existed. We here find a hill covered 
with blocks oi granite, the transportation of M^hichit 
is no less impossible to ascribe to the waters, than 
'that of the immense quantities of similar blocks 
scattered over the sandy hills in the north of Ger- 
many, as I have shown in the preceding volume. 
And with respect to the idea that vallies have been 
excavated by running waters, we have seen that all 
the phenomena of the strata, already described in 
this country, prove both *oallies and gulphs to have 
been the effects of subside7ices. Now in many 
places, according to the circumstances by which 
these subsidences have been accompanied, the ex- 
pansible fluids, violently compressed within, have 
thrown out fragpients of the inferior strata. Hence, 
as I have shown by numerous examples in Mecklen" 
hurg and Holstein, these explosions havinof tak«i 
in particular spots, there are, at little distance fi-om 
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each other, certam parts which are covered with 
Slocks, and others where there are none. This is 
also the case here ; for having followed the river to 
a point where the hills recede on both sides, I saw 
a hill without any blocks, on the same side with that 
whereon they were scattered in such prodigious 
abundance : a contrast of which I shall give new 
instances on the eminences of Dartuioor, and which 
cannot be explained by any other cause than the 
above. 

8()7. It is in this part, where the valley widens, 
that the Tamer enters its cestuary^ the Hamoaze : 
had Mr. Playfair come hither to observe it, the no- 
tion that this river formerly flowed at a level so high 
as that of Mount Edgecombe could never have oc- 
curred to him ; for here, as well as at the head of 
all other cestuaricSy is found a direct proof, that, 
since the continents have existed, no change can have 
happened in the levelj either of the sea, or of the 
^iiouths of the rivers. The Tamer has prolonged 
its course through meadows which are absolutely 
horizontal, being formed on the part filled up of this 
extremity of the aestuary. These meadows have 
been embanked for two purposes; first, to secure 
them from the return of the high tides ; and next, to 
Buake advantage of those tides, by confining their 
course within a walled channel, and thus leading 
them into a basin, which is hollowed out at the ex- 
tremity of the course of the Tavy, and bordered by 
the above mentioned quay, the water being retained 
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in it by a sluice, or weaPy like that already described 
at Exeter. Barges ascend into the basin, and (fe^ 
scend from it, by the sluice but only at high water; 
for the size of the sti'eam of the Tamery even after its 
junction with that of the Tavy^ is very small, as wiB 
presently appear. These barges bring up, from 
Plyniouthy coal and such other things as are wanted 
in this part of the country, and cany down hewn 
granite, corn, wood, and the ore produced by thi 
mine. 

868. On all the hills which surround this spot, 

are impressed marks of a subsidence^ as well m the 

abrupt sections of the strata of schistus on the left 
bank,^ and their inclination on the opposite side of 

the valley, as in the contraction of the latter below 
this very wide part. The tide having now retreated, 
the whole space below the meadows was beginning 
to be dry. Seeing a house near, I entered it, in 
order to inquire what was the size of the river , when 
the tide was quite out, and it flowed alone : the peo- 
ple there told me, that, except in very rainy seasons, 
their children crossed it on foot, only taking off their 
stockings ; and that the sediments deposited by the 
tides^ and by the river^ during its inundations, were 
gradi^ally raising the soil on both sides of the channel 
which the waters preserve for themselves a considera- 
ble way down the Hamoaze. Here then, at the 
mouth of the Tamer ^ we find the same plienomena as 
at that of the P/yw. By tbe mouths of rivers ought 
^ertainly to b^ UAder&tood;^ in geological language^ 

the- 
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^e points where tliey arrive at the level of the sea^ 
since it is there that they niingle their waters with 
those of the tides, as is the case with the Dart at 
TotnesSy and the Ex' at Eseter ; in a word, with all 
the streams which I have already described, and shall 
describe in future, when they enter into astuaries at 
the extremity of the inclined soils that lead them 
down to the level of the sea. Hence it is impossible 
to maintain, with the smallest shadow of reason, that, 
aince the continents have existed, any one of these 
rivers has flowed at a higher level than that at 
which it flows at present. It would therefore be 
superfluous to apply directly to this question such 
phenomena as I continued to observe in this couqtry, 
manifesting the great dislocations of the strata 
during the angular motiom of their masses divided 
by subsidence ; the catastrophes thus imprinted on 
all the hills being the evident causes of vallics and of 
gulp/is. It was about six o'clock when I returned 
to the place where I had left my chaise, at the dis- 
tance of two miles and an half from Tavistock. I 
crossed several hills separated by combes, before I 
came to the course of the Tavy near that town, 
which takes its name from the river. At this place I 
passed the night. 

Oct. 1 1th. I set out from Tavistock, at half past 
jjight in tlie morning, on my return to Plymouth. I 
first crossed the Tavy, by a bridge at the bottom of 
the town, in a part where it flows very rapidly among 
)^locks oi granite. Oa this subject I shall again re- 
mark, 
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mark, that the masses of stone n^hich are found on 
some parts of the bedsv of rivers issuing from moun- 
tainous regions, as here from Dartmoor, could noli 
but in consequence of very superficial observations, 
have been considered as brought down by those 
rivers. For if, after we have observed these blocb 
in some parts of the bed of a river, we follow itt 
course, we come to parts where there are none, and 
again to others, where we find them in great abun- 
dance ; a case of which many examples will appear 
in these travels, and which could not occur, if these 
masses had been brought down by the stream. And 
farther, it is very evident from the aspect of the hills 
bordering the vallies, where also these blocks abound 
in some parts much more than in others, that we are 
to ascribe their being found on the beds of rivers to 
the same cause which has disseminated them on the 
heights. A little below the place where the Taiy 
thus flows among blocks, its course has been barred, 
for the purpose of raising its waters, and leading a 
part of them, or even the whole in times of drought, 
by a channel which is cut on one side Of the valley 
and carries them to some mills, 

869. I next crossed some low hills of schisius inter- 
mixed with grei/ zcacke, or duii-^toiie, and then as- 
cended the high, ground covered with turf, called 
Roborottgli doxins^ over which I had passed the pre* 
ceding day. Some time before I came to the gate of 
Marystow park, I saw at a little distance, in an in- 
flection of the upper part of the hill, an insulated 

rock, 
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Tfock ; and going towards this, I found it to be of con^ 
siderable length and height, and to consist of strata 
of gneiss, inclined towards the road from which I 
had perceived it ; and farther on, in the same direc* 
tiqn with the length of this rock, I saw a succession 
of points of the same stone rising above the turf, 
others being also scattered near these : this is the only 
part of the hill where any rocks appear ; and they 
ere here, because this mass of strata sunk less thaa 
the rest in their common catastrophe, when they be- 
came inclined towards that part where the greatest 
subsidence taking place produced the valley of the 
Tamer y and the Hamoaze : and another symptom of 
this catastrophe is, that, in every cavity or inflexion 
lower than the upper part of the hill, the soil is 
marshy, and springs issue from it; which shews 
that, below the loose isoil, there are sections of the 
strata. 

870. On this road, I again saw the ground opened 
in many places, for the discovery of veiW; and I learnt 
from my guide, on this occasion, what I found after- 
wards in Cornwall^ to be the general custom of the 
country. The veins belong to the lord of the manor in 
which they are found; but it is seldom the lord himself 
who explores them, this being undertaken by miners 
who are called adventurers, and who, understanding the 
exterior appearances which indicate veins^ obtain his 
permission to dig in search of them at their own ex- 
pense, and often on condition that they shall fill up. 
the cavities'and level the surface, if tiiey find nothing. 
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If they actually find a Tern, the next condition i^, 
- that they shall be at the whole expense of working it, 
and give to the lord of the manor a certain portion 
6f the pure ore which they shall take out of the 
mine. This portion is called the dish ; it is commonly 
a tenth ; but, if the vein is unpromising, less \h accept- 
ed, whiles, if it is expected to prove very productive, 
more is demanded. Lastly, if the object appears of 
sufficient importance to require the whole machinery 
of pumps and engines, and to employ a great number 
of miners, these expenses being too heavy for the first 
^idoenturerSy they associate others with them, dividing 
the mine into shares, which are bought and sold, and 
of which a part is often taken by the lord of th« 
manor himself, who thus becomes an (tdDenturef 
also. 

871. I reached Plymouth at noon; and calling on 
Mr. Gandy, to give him an account of my excursion, 
I projected another for the following day, when I 
proposed to talce a boat to visit a part of the borders 
of the gulph, going afterwards to Mount Edgecombe^ 
and thence following the hill which borders the exte- 
rior coast as far as the cape of Ranie heady at th^ 
entrance of the Sound. On my mentioning this plan, 
Mr. Gandy^s eldest son, a clergyman likewise, very 
obligingly offered to accompany me ; and one of his 
brothers, still very young, but full of ardour, desired 
to be also of the party. ^ 

... - * • • * 

• Oct, 
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Oct. iQfh. We took a boat at tm o'clock iti tht 
port of Plymouth J which is situated in a cove at the 
extremity of the promontory of limestone advancing 
into the gulph. This port is sheltered from the 
waves by two piers, and between these lies its ca- 
trance. 

872. The extremity of this promontory, as well oii 
its summit as in its section towards tiie gulph, evident- 
ly appears to owe its form entirely to the catastrophes 
of the strata. Between Plymouth covty and the 
creek on the west called Mill bay, there is, on the 
borders of the gulph, a mount which is united with 
the land behind, but rises considerably above it, and 
cannot have been cut into this shape by any exterior 
cause. The citadel of Plynuuth stands on the 
eastern extremity of this mount, which is called tbe 
Hoa^ and is steep on the side towards the gulph, 
where it is bordered with rocks rising to the surface 
of the water : these were uncovered when we were 
on the spot, and we saw them present the upper 
sections of the limestone strata^ which, in the *wJ^- 
dence that produced the gulph, remained higher than 
the rest, dipping towards the vacant space : in thi 
Elementary treati^e^ I have given instances of the 
same plienomenon, around the lakes of the Alps and 
of the Jzira. Between Mill bay, and the creek pre- 
ceding the docks on the west, rise two other mounts 
nearly insulated : in the interval betwixt these, on the 
side next the gulph, is a space called Fire-stone bay; 
and here also, along the shore, there are low rocks in 
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t}^ water, aairrounded in part with the mud which is 
tending to fill op this little bay. The eminence on 
the west is called Devil's point ; and hence proceed- 
ing to the promontory of the dockyard, we arrived at 
a cape eailed Old Gun-wharf ^ where we left our boal^ 
and crossed the gulph in a passage-boat ; landing at 
a point on which is an obelisk belongbgtothe grounds 
at Mount Edgecombe. 

m 

873. This is the deepest part of the gulph ; be*- 
cause, being confined between the Devil's point and 
the cape of Mount Edgecombe^ the current of the 
tides, which <lescends from the Hanwaze. and it» 
creeks, being more rapid in this part, called Trimble 
passage^ carries down with it the sand brought up by 
the ascendmg tides ; thus, for a considerable way, the 
depth continues to be seventeen fathom. The south- 
ern side of the gulph, on which we were now arrived, 
demanded an attentive observation, because of Mr. 
Playfair's idea that the Tamer formerly flowed over 
Mount Edgecombe ; I ' was therefore particularly 
struek at finding here one of the most evident proofs 
that the gulph had been produced by the catastrophes 
of the strata, before this river had begun to flow. A 
mass of the same lime-stone stratay which, on the 
other side, compose the Devil's point, form on this 
side a mount, completely insulated, and abruptly cut 
down towards the gulph, its strata descending in the 
opposite direction, and plunging under other soils : it 
is on the summit of this mount that the obelisk is 
placed. This is the only mass of the lime-stone 
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Mrata on the southern side ; while on the northern, 
all the capes which I have just described, together 
with aS^. Nicholas's island in the middle of the gulph, 
are composed of this stone ; and it will be seen, by 
the mixture of the strata on this southern side, which 
separates the gulph from the open sea, in the part 
called JVitsand bay^ to what astonishing catastrophes 
they were subjected at the formation of the gulph^ 
and even of the present bed of the sea ; both having 
evidently been effects of subsidence. 

873. a. Under the mount of the obelisk, there i? a 
very wide beach, extending to some distance east- 
ward ; on this there is an inn, where we took a chaise, 
in order to go over the heights to Rame head. We 
ascended the hill, and followed the enclosure of Lord 
Mount Edgecombe's park along the brow of this 
hill, which is considerably higher than any of the 
other grounds bordering the Hamoaze on the western 
side. Mr. Gandy informed me that the word Oaze^ 
which is pecular to this gulph, but might seem to ori- 
ginate in the Egyptian Oasis^ here signifies a grassy 
space, alternately covered and abandoned by tha 
tides. Spaces of this kind extend along all the 
borders of the Hamoaze and its creeks, to above 
Saltashy where its depth in the middle is still eight 
or nine fathom ; but beyond this, up to the head of 
the aestuary, the depth diminishes, the oazes approach 
each other, and at last are united, leaving only the 
narrow channel already mentioned for the Tamer ; 
this being the part where the sediments of tlie river^ 

during 
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fjuring floods, have been chiefly accumulated. Th<^ 
first of the creeks of the Hamoaze on the western 
aide, above the narrow part by Crimble pas^age^ is 
«n oaze which extends nearly half way acrosa tlie 
promontory separating the gulph from JVitsand bay ; 
and we saw the greatest part of it dry. This is called 
Milbrook cretky from a brook entering its upper ex* 
tremityj and raised by a dam, for the use of a milL 
A long slip of land, very low, and covered with tur^ 
at the extremity of which is the village oi South dozen, 
separates Milbrook creek from the fpUowing one on 
the samo side, called St. John's oa^e^ apd also St. 
Johfislake^ because it contains a space resembling a 
lake. Another promontory, which has at its extremity 
a village naii^ed Tor jE?w>?^, separates St. Johns oa^e 
from another creek farther up in the Hamoaze^ Both 
sides of this gulph are equally intersected by creeks 
of the same kind, formed by the lower parts of the 
combes sloping down to its borders. In the Catwater 
likewise the word Oaze is used in the same sense. 

874. This description of the inner part of the 
gulph of Plj/mouth, considered with respect to the 
effects of the waters of the land and of the sea, mani- 
fests a very important circumstance, which Mr. Play-» 
fair's hypothesis tends to set aside. If these waters 
had indeed excavated the gulph, together with the 
combes and *oallies coming down to it, the ages that 
have elapsed since the birth of the continents must be 
Reckoned by thousands ; and this is in fact what the 
system which he de^^ds would require* But this 
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«peration is chimerical : in studying the situation of 
the strata, we perceive, at the first glance, that theif 
catastrophes have produced these intersections of the 
surface ; and with regard to the effects of the watery 
of the land and of the sea, it is evident that, sincQ 
the continent has existed, those waters neither have 
had, nor ever can have, any other effect than to Jill 
up all these cavities. Now this affords us a chrono^ 
meter which perfectly agrees with all others belonging 
to the coasts. At the extremity of the Hamoaze and 
of the Catxvatery in all their creeks, and on their 
borders, we see the whole effect of these operations^ 
the rate oiihevc progress^ and their causes; and every 
observer, who shall fix his attention on these circum- 
stances, mu3t find an impossibility of supposing 
them to have coimienced at the distance of a very 
great number of ages. 

875. We continued tofpllow the enclosure of thq 
park of Mount Edgecombe^ till we came to the highest 
part of the hill, whence we turned to the east, towards 
the villp,ge of Maker. I remarked, as we passed 
along, that the exterior soil consisted of a coarse red 
sand, the nature of which I did not comprehend ; 
but having quitted the chaise, in order to descend, by 
a very steep path, to Cawsa^id bay within the Sounds 
1 saw strata of red porphyry abruptly cut off toward^ 
the latter ; and by the decoinposition of this porphyry 
the sand is produced. On the border of Cawsand 
bay are two villages, near each other, yet situated in 
two di^er^n^ Qoufltiesf, The path l^ m down to- the 
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first of these, called Kingsand, or Kingston^ which 
belongs, with Maker and Mount Edgecombe^ to 
Devonshire ; while, excepting this insulated spot, the 
rest of the promontory, terminated by Rame head to 
the south, is in Cornwall^ together with all the western 
shore of the Hamoaze ; that aestuary, and the Tamer 
which flows into it on the north, forming as I have 
said, the boundary of the two counties nearly from 
north to south. The southern part of Cawsand bay 
belongs likewise to CofTnvallj as well as the village of 
Cawsandj whence the bay derives its name. A vale, 
with a brook flowing through it, termiAates here, and 
forms the division of the counties io the bay, wherein 
is found a phenomenon, which, at the same time 
that it will render evident how little foundation there 
is for the supposition that running waters have exca* 
vated the vallies, will shew to what astonishing revo* 
lutioDS the^/r^3f^fl were subjected, at the epoch when 
the gulph was formed by their subsidence* 

S76. I have said that, in descending to Kingsandy 
I saw the strata of a red porphyry abruptly cut off 
towards the gulph. This first part of the coast is 
bordered by large rocks of this porphyry, extending 
even below the water, into which their strata dip» 
In front of the vale separating the two combes, there 
are no rocks, either on the coast or in the sea; but 
they b^gin again beyond this, in front of the village of 
Cawsand; where, at so small a distance from the 
former, I was not a little surprized to find rocks of 
quartzeous micaceous schistuSf the strata of which 
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dip into the sea, like those of the porphyry rocks* 
Here then we have the same kind of monument of 
the formation of the gulph by subsidence^ as we see 
in the strata of lime-stone^ on the opposite side; 
for these masses of strata clearly point out, by their 
inclination, the place where those have sunk which 
were originally united with them. But besides, what 
strange angular motions and dislocations must have 
been undergone by these strata, once assuredly 
placed one over another ! For here, within a space 
of little extent, (the breadth, merely, of the gulph,) 
we find strata of limestone^ of argillaceous and 
micaceous schistic and of porphyry, all brought bj 
these catastrophes to the same level. 

877. In the *oale whence issues the brook at the 
bottom of which the porphyry meets the schistus, I 
could not discern the line of their junction, because 
of the small gravel covering the bed of the brook ; 
but I was struck with the beautv of the schistus, in 
the part washed by it on the eastern side ; it was 
like that of the Bolt-tail, (§§ 834, and 835,) shining 
with the most vivid green wherever it reflected the 
light I have said that there are no rocks in the 
water before the extremity of this vale, where the sea 
is very deep ; however the waves bring up from the 
bottom some small gravel, forming a beach very in- 
teresting on account of the variety and beauty of its 
colours, especially in the parts washed by the waves ; 
it is composed of several species of primordial stones, 
tft^ strata of which do not externally appear, but 
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must have been broken and triturated below the 
level of the present sea, at the foripation of iu 
bed. 

878. Our chaise had waited for us on the hill be- 
yond this bay; to meet it, we ascended on the 
schistose side, and arrived at the village of Hdfne 
churchy which stands on an elevated spot. Here 
we again left the chaise, on account of a long and 
rapid descent down to a part of the prornontory com- 
manded also on the southern side by its extremity 
called Ramt head. This part is so narrow, that, 
when we stood in the middle of its breadth, we saw 
beneath us \S\^ Sound on the north, B,udfFitsand bat^ on 
the south. The prospect on the latter side is very in- 
teresting, on account not only of its beauty and extent, 
but of its geological importance. Advancing a3 far as 
was possible along the edge of the isthmus on that side, 
we saw the whole coast, which is very abrupt, dissected 
by the projections of the masses of strata dipping 
into the sea, w^here they form, by their planes rising 
into pyramids, the same effect as is produced by 
the Needles of primordial strata around Mont Blanc, 
The sea is very deep before this part of the pronion- 
tory, which forms the eastern side of IVitsand bay ; 
hence, though rough at that time, it was very clear ; 
and this permitted us to follow with our eyes, to a 
great distance, the summits of the sunken micaceous 
schisti forming rocks under the water : while, in the 
western part of the same bay, where the rocky coant 
continues, we saw along its foot a very wide sandy 
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strand, extending, as Mr. Gandy told me, beneath' 
the wateir, with very little declivity. Thi^ chai- 
racterizes the subsidence which produced the present 
bed of the sea, a subsidence more considerable in 
the eastern part of the bay, than fartlier to the west- 
ward ; and it is, at the same time, very contrary to 
Mr. PJayfair's idea, (p, 370,) that when the Tamer 
and the P/j/w flowed, as h^ supposes at the height 
of Momit Edgecombe, the coast advanced many miles 
beyond its present line. How could the sea have 
excavated below its own levels so much as it ought to 
have done on the eastern side of tliis bay to have ac- 
quired there such a depth? How can it be supposed 
on the contrary, to have demolished the coast faither 
to the westward, when it has raised a very wide strand 
agamst that coast? How could effects so opposite to 
each other have been produced within so narrow a 
«pace ? 

879. From this How isthmus, we ascended the 
Rayne heady an eminence which is cut down abruptly 
at the extremity of the promontory, and of which 
the grassy slope toiivards the isthmus is so rapid, 
that, were it not for the edges of the schistose strata 
rising above the turf, it would be nearly impossible 
to climb up to an ancient castle placed on the sum-* 
mit. Rocks are formed also along the slope by these 
dipping strata ; on examining which, I saw them, 
in the lower part, descending towards the extremity 
of the promontory; higher up, near the summit^ 
they become vertical ; and in the abrupt side of this 
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extremity, they have the contrary inch'nation, and 
rise towards the sea. By these various inclinations 
of the strata in their subsidence, when the bed of 
the sea was formed, their different species have beea 
brought to view at the surface : it has been seen that 
they are quart zeous and micaceous in Cawsand bay; 
but by degrees they assume an a?gillac€ous nature, 
and at Rame bead is found the slate proper for 
roo£ 

880. From this elevated point, the Eddy-stone is 
6een in the sea to the southward, at the distance of 
twelve miles from the shore. This rock is a mass 
of the sunken strata which has remaiixed at a higher 
level than the rest, like the rocks near the coasts, 
and the larger masses forming islands^ as already 
described. There have been light-houses cm the 
Eddy 'Stone for a great length of time ; but they were 
formerly in danger of being thrown down by storms, 
and those who had the care of them were thus ex- 
posed to great risks, until Mr. Smeaton, an en- 
gineer, and also a distinguished experimental phi- 
losopher, constructed the very solid edifice at pre- 
sent standing there. I shall have occasion, in a fu- 
ture journey, to mention whence the lime-stone was 
taken to make lime for the mortar of this building ; 
which will be found another very interiesting geolo- 
gical fact 

I 

881. Here ended my observations on the gulph of 
Plymouth and its vicinity, as I remarked nothing 
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farther on our return. I •could wish that as I fol- 
lowed Mr. Playfair hither expressly to examine 
very attentively the ideas which he bad formed here^ 
so he, with the same view, would revisit this spot^ 
and those that I shall describe on the same coast in a 
future journey ; for it is only by verifications of this 
kind that truth can be ascertained* As I intended 
to quit Plymouth early the. next morning, I took 
leave that evening of the persons from whom I had 
obtained so much information and assistance, and 
particularly of the family of Mr. Gandy whose 
friendly reception of me I shall always recollect witk 
gratitude ; however I left them with the hope of 
seeing them again the following year. 

Oct. 1 3th. I set out from Plymouth at six in the 
morning for Exeter^ the distance being forty-three 
miles. I found the road very interesting, as it 
crosses, at a distance from the sea, the rivers of 
which I have described the mouths ; but I shall defer 
speaking of it more particularly, until, in my next 
year's travels, I shall have visited Dartmoor^ where 
all these rivers have their origin* . 

882. After leaving Plymouth^ I crossed the Plym 
on the bridge already mentioned, situated at the ex- 
tremity of its . aestuary, the Catzvater. I next 
passed the small river Yealm by Milhbridge ; 
and then, ^i IvybridgCy I crossed the Erme, a river 
equally small, there presenting a picturesque scen^ 
as it breaks and foams among large blocks of 
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gramtCy \^ illi which all thesQ low hills, though con- 
sisting oi schistiis and dun-stone^ are covered. After 
this, I passed, at Brents the little river Aven ; then, 
in different vales, two branches of tlie Dart ; and 
lastly, arriving in the extensive low space already 
mentioned, called Bovey heathy leading to Chudieigh, 
I there crossed two branches of the Teign. AD 
these rivers rise in Daj'tmoo7\ as I shall hereafter . 
more fully describe. 

883. I have said that Chudkigh rock, which forms 
part of a calcareous hill extending southwards, here 
advances near the hills of sckistus ; and it will be 
seen in my second journey in this county, that the 
latter hills are continued above- jE^re^er. But it is 
Hot by this phenomenon alone, that the disorder of 
the strata is here manifested : before I reached 
Exeler^ I crossed the Haldon hills, the high parts of 
Ivhich consist of strata of sand and sand-stone con- 
tftinlng marine bodies ; and these are on both sides 
bordered by low hills composed of the red-strata. 
The Hajdon hills, though separated from those of 
Blackdown by the large valley of Exeter, and several 
ridges of hills with red strata, present the same phe- 
ftomenon which Mr. Playfair observed on the Black- 
down hills, namely, a great quantity of scattered 
Jiints ; but as that gentleman's hypothesis with regard 
to these flints occupied me, on account of its great 
geological importance, in several subsequent jour- 
jpeys, I shall not yet enter on that subject. 

884. When 
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884. When I came to the brow of the Haldon 
hills, commanding a view of Exeter and the sur- 
rounding scenery, I was much struck with the beauty 
of the prospect, to which, indeed, the season of the 
year contributed. The soil of the fields newly 
ploughed being of a bright red, it formed an agreea- 
ble contrast with the lively green of those interspersed 
among them, where the corn had already sprung up : 
all the compartments of this kinAof chequer-work were 
bordered with trees in hedge-rows, which, as well as 
some scattered woods, displayed all the rich tints of 
autumn ; and this fine scene was farther embellished 
by the beauty of the meadows and scattered villages, 
bordering the great ajstuai'y of the Ex down to Ex-^ 
mouthy where it opens to the sea. I arrived at 
Exeter at five o'clock, whence the next day I pro* 
cecded into Somersetshire. 
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MRST JOURNEY THROUGH SOMER3GTSHIRIL 

885* Mr* Playfaii*, when he te(et% to the mouths 
€rf the rivers on the southern coast of Devonshire 
and. Cornwall^ speaks also of the mouths of those on 
the northern coast of the peninsula as no less favour- 
able to his hypothesis : the observation of the latter 
had therefore formed a part of my plan j but as the 
season was now so far advanced, I deferred travel- 
ing into Cornwall till the following year, and con* 
eluded my present journey by visiting, for the first 
time, the coast of Somersetshire ; doubly interesting, 
because, while it is, on one side, a continuation of 
the northern coast of Devonshire^ it forms, on the 
other, a part of that western coast of England^ 
which I had already observed at Bristol^ and which 
it was become essential to compare with the eastern 
coast, on account of what Mr. Playfair had said re- 
specting some of the phenomena of the latter in Suf- 
folk and Lincolnshire^ considered by him as pro- 
duced by local subsidences followed by elevations ; 
an hypothesis which has formed the first object of 
my examination iii the present volume. 

Oct. 14M. I set out early from Exeter , that I 
might have a little time the same day at Bridgewater^ 
where I intended to stop. Between Honiton and 

Taunton^ 
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Taunton, I passed over the eastern extFemity o( tha 
Blackdown hills by the same road as ws^s taken by 
Mr. Piayfair ; who, having observed there ^ great 
quantity oi Jlints, formed respecting them the hypo* 
thesis which I have already mentioned, and which 
is given at large in p. StTi of his work. I now took 
only a superficial view, as he probably had done, of 
the objects within sight from the road ; but this wa$ 
sufficient to determine nae to examine these hills with 
the particular attention which I actually bestowed ott 
them in my subsequent travels : for the present, I 
continued my journey without stopping, till I arrived 
at Bridgewater at one o'clock, 

886. The acquaintance which I had foimdd stt 
Dartmouth with Mr* Rocket here procured me that 
of his friend Mr. Jenkins, the clergyman of this town, 
and mayor for the present year ; and I was indebted, 
both to him, and to the gentlemen to whom he in- 
troduced me, for the most essential services. From 
Mr. Jenkins 1 received the first information respect- 
ing the soils of this very remarkable county, where 
I began my observations the same evening; but 
before I enter on them, I shall give a geneal idea, of 
this coast. 

9 

887. The town of Bridgercater, at present fiv© 
miles from the sea^ stands in a part which was 
formerly occupied by the latter ; there having been? 
here an original baif of great extent^ divided by 
Polden fiillj a long promontory Qf »mall Qakareons 



Kills, so low in the part coriimuniciating With the laud, 
that it wanted but little of being an ktdnd. Thd 
northern division of the bay extended from thi& pro- 
montory to the Mendlp hitls^ which form a high 
ridge, calcareous also, but of a nature very different 
from Polde7i lull ; the latter consisting of strata of 
the lyas ialready described, while the Mendip hills 
are composed of strata of various kindis of marble. 
These latter hills, which advance from the interior 
part of the country, come down to the sea-shore, 
where they bounded the original ^^j^ on the northern 
side; its southern limit having been formed by the 
soils descending from the foot of the Qtiantock 
hills. 

888. Such then, I say, as all the phenotoenli ivill 
be seen to prove, and traditional monuments to 
testify, ^vas originally the state of this rich and ex- 
tensive part of Somersetshire ; it formed a large bai/j 
in which, besides the long promontory above men- 
tioned, there were several islamls. Now the whole 
pf this wide space is at present filled up, and all the 
islands^ as well as the promontory, are surrounded 
by ne\y lands, so that what is now called the bay of 
Bridgczcater scarcely deserves that name ; whereas 
the original bay formed a large recess in the coast. 
These fiew lands are called Alarshes, a name differ* 
ing only in orthography from that given to the lands 
of the same kind on the coasts of Holstein and 
Sleswigh, which I dcsbribed in the preceding volume: 
^ at first; undoubtedly, they were, - m both countries, 

nothing 



liothkig mot^ fhati marshes^ though at pteseiit tlicfy 
life become excellent meadows : they are called also 
FenSi on some parts of the coast ; and wheni they are 
covered with peat, the tiame of Moors is given to 
them here as well as in Germany. Three small 
rivers, which originally discharged themselves into 
the hay^ have prolonged their course through thesd 
marshes ; the Axe on the north, now flowing along 
the foot of the Mendip hills ; the Brue, more to the 
south; and the Parrot^ oii the course of whiQh 
Bridgewater is situated^ 

88^. In many parts of the inner border of 
these meadows, it is difficult to distinguish by the 
e3'e the exact boundary of the lands thus added to 
the original shores of the bay ; for the latter descend 
with a very gentle slope, along the lower part of 
which the meadows have extended themselves ; and 
it is from these soils that the peat, wherewith they 
are for the most part covered, has slidden down on the 
marshes : it had even slidden some way under the level 
of the sea, before this space was filled up by the se- 
diments of the land-waters and of the tides j as will 
appear in the sequel. But in digging down below 
the turf, the original soil is easily distinguished, as 
it consists of the red strata which compose the low 
hills encompassing the original bay. The greater the 
distiance froin this inner border of the marshes^ the 
greater is the depth of their characteristic soil ; under 
which lies sba-sand, mixed with shells of the saai* 
kind dS ire* flow four(d;^oii the outer strand, indicating 
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a time when the -sand driven by the waves, into tl\e 
bay was still uncovered by the sedijnents of the 
rivers :. this sand, mixed with shells, had formed 
here ^\so saiid-han/cSf which are now embraced by 
tliese sediments ; some of them even rising so nearly 
to the sarface, that the turf immediately rests on 
tliem ; as will be sqen ia tlie account of my. next 
journey in this county. 

890. When we observe the immense extent of 
these meadows, all on a modern soil, we cannot at 
first, but be surprized at the mass of the sediments 
w^hiphmujst.havG been brought, hither to fill up this 
space. But the case is the same here as it is with 
respect to all neiv lands on the sea-shore, where the 
sea without is shallow, and sand-hanks have been 
formed in it, as has been already described near 
HrlstoL The waves, and even the tides when the 
sea is agitated, cast up on the coast a great deal of 
sand, of which, almost alone, these ncxv grounds are 
for some way comj)0:sed : and here again, as in other 
})laccs, the Avinds raising the sand on the exterior 
strand, form it into dunes. As for the abundance 
of the scdhncnts of the land-waters, this no longer ' 
appears surprizing, when we consider (as I have 
already had occasion elsewhere to point out) that,, at 
the birth of the continents some time elapsed before 
the loose soil of the surface of. the hills was bound 
by vegetation ; as the seeds of plants having been 
successiv<[)ly spread, from, thfi^ummits of the moun- 
tains- which had been islands in the ancient sea, over 
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the circumjacent countries, their propagation mus' 
necessarily have proceeded very slowly. Thus at 
first the rains ' vi'ashed down great quantities of 
earthy particles ; besides which, the streaqas formed 
in the vales, while clearing and straitening their 
channels, ' must also hav§ carried along with them 
abundance of th6 same materials. The Parrot^ 
having a longer course than the two other rivers, and 
arriving at the sea during floods with greater power; 
cast up on its sides the sand which was tending to 
be accumulated on the coast, and thus produced a 
cutved slip of land, designated in the maps by the 
name of fit ert point, and resembling one already des* 
cribed on the coast of Suffolk ; this slip is curved, 
because, while, on one hand, the course of the river 
Impelling the* sand, accumulated it at a greater dis- 
tance than along the rest of the coast, ou the otlier 
hand, this accumulation forced the stream itself to 
bend ; and within the creek thus formed lies a small 
island. Some years ago, this slip of land was cut 
through by a storm, and its extremity is now re- 
duced to an island, still bearing the name oi Slcrt 
point. 

89 L From this genieral description of the marshes 
or fens of Somersetshire^ on the xvestcrn coast of 
England, it evidently appears that they resemble 
those of Lincolnshire on the pastern coast, which 
Mr. Playfair, without having himself observed them, 
considered as a particular phenomenon, produced 
by a local elexaticrn, with a subsidence folio winjjf it: 
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X shall novr shew^ in tk^ details, that the same cir*- 
cumstances which suggested to him this idea bavo 
kpve been produced by known causes. 

892. The very evening o(my arrival, as soon as I 
had obtained sufficient directions from Mr. J^nkxnSi 
i followed the course of the parrot below Bridge^ 
ifoater^ walking along it§ left bank. Though this 
town is five miles froqfi the sea, the great tides pecu-^ 
liar to St. Georg^^s channel are here very perqepti* 
ble, the difference between high and low water being 
under the bridge as much as twenty feet; and th^ 
tideg themselves extend above LangpoTt^ as I have 
had occasion to observe in other journeys. Now the 
extent to which the tides ascend in the channels of 
the three rivers certainly indicates that this whol^ 
space was originally sea ; and that the soil now Blling 
It up has been fprmed by the sediments of these 
riyers and the sea-sand ; which, indeed, is the opinion 
pf th^ inhabitants qf the country, 

893, I followed the course of the Parrot almost 
down to the sea, walking on the embankinent, in order 
to observe the influence of the tides. Two-masted 
vessels ascend here as high as the bridge, bqt only 
M'ith the tide ; for, as it was then low water, I saw 
^hpse yessels lying on the mud, moored on both sides 
pf the channel ; smaller vessels were ipoored only on 
pne side ; and those still smaller merely l^y on the 
Pfiud. Hence it is evident tliat this channel is filling 
yp, the sediments of the ascending tides not being 
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totally carried down. by the retregiting tides and th« 
common current of the river : when I was there, the 
latter was flowing alone in the channel, and was very 

small. 
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894. As I went along on the embankment, I saw^ 
by two difi^rent effects, how sensible is the progress 
of this Operation of jfilling up by the tides. Mr. Playr 
fair, (p. 432,) thinking to refute Mr. Kirwan with 
respect to the deposites of the tides, objects to him 
theoretically, that, since it is the same mass of water 
which ilioves towards the coast during six hours, and 
is also six hours in its retreat, there cannot be any 
difference in its effects. But X have already shewn, 
in another place, that theory alone might have suf- 
ficed to make him understand the contrary, if he had 
examined in what manner this same mass moves, in 
the two opposite cases. When the tide rises towards 
the coast, the whole mass move$ together, and exer- 
cises it^ action on the bottom, agitating and raising 
the mud, wliich it carries towards the coast, and de- 
posites there during the interval between the flood 
and the ebb ; but when it retreats, it flows back at 
the surface only, beginning frorii the shore, and exer- 
cising scarcely any action , on the bottom. I proved 
this by observation at the end of my travels in the 
preceding volume, and I shall now shew that the 
effect of the tides in the Parrot concurs in the same 
proof. Wlien this great extent of meadows was em- 
banked for the purpose of security againft the high 
tides, and the embankments were cairied along the 
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channels, preserved for themsqlv^ by the iriyer? in 
these new grounas, there were ia that qi.Xhp Parrot 
large spaces forming pools, round which it was neces- 
sary to carry the embankments ; but after this had 



filled up the p^ofs ; (ind swice ^U|j|i^, ^ yi .^d^^r^gt : onp? 
to gain so mucH more new land,. and. to increase the 
rapidity of the descending tidfcs^ by narro\vii^. .^eir 
course, these spaces have been enclosed by oew e^r 
bankments. But another circunistaoce will more 
immediately shew how qjuickly the sediraeijt? ^rede- 
posited here. At a jcertain distance from tjie se^, 
this argillaceous soil is mingled with a sufficient 
quantity of sea-sand to |be proper for bricks, which 
are burnt m some parts adjacent to thje channel. 
Isow when excavations for this purpose have . been 
made of a certain depth and extent, new. ones are 
begun, and the old are filled up by a very simple 
process ; a sluice is placed in the embankment near 
them ; this remains open while the tide rises, and is 
ghqt when it begins to descend; the water, enclosed 
within, deposites its mud, and is afterwards allowed 
to run off when the tide is quite out : and in this man- 
ner these excavations arc filled up in the course of a 
few years. Of this process I shall hjive an opportu- 
pity of giving another example, 

89.5, Having returned to Mr. Jenkins, and des- 
cribed to him what I had observed, in order to be 
Certain that 1 was not mistaken on any point, I made 

some 
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some inquiries of. him relative. Jx) the objects tliat 
might interest me in the remainder of n^y journey, 
which I meant to resume the ne:i^t day. He pressed 
jtne very obligingly to prolong^, ^my stay at Bridge* 
tvater^ telling me that I should ^nd many things 
M'orthy of observation in the neighbourhood, out of 
the common road : of this I did i^ot doubt ; but I 
preferred returning hither another year: the rains had 
already begun, ancl the season was so far a^vajuce^i 
that 1 was anxious to reach homeassoon as I cpuld| 
without losing the opportunity of Dji^king a {f^w useful 
observations in my way, where, ip j^rticular, I wislir 
ed to see that phenonaenon of the 3fendip hills^ call- 
ed the Cheddtr c//^,..of w^liich I had heard aa inter- 
esting account. Afte^ considering therefore in what, 
manner I might pursue, my journey to the greatest 
advantage^ the following plgj:i was arranged. Mr* 
Jenkins kept a schooj, in which Ije. had a Frepch 
assistant, M. Pajns, a toap ^x^rCjOielyweU informed 
and very . obligir^g, who p%re^ tp. acconipany ma 
some part of my way. A friieiid of M^. Jenkins's, 
Mr. William Anstice, bad at that time the super- 
intendence of works very favourable to my views ; it 
having been undertaken to^cut. new. channels for ti^ie 
Brue and the ^.r^, i^ prder to straiten their cours^^ 
and terminatjB it with very strong sluices, towaid* 
the sea; which woald afford me an opportunity of 
seeing the interior part of these soils. Mr. W. An- 
stice, M ho commonly resides at Bridgewaterj had 
then taken a house at Upbilly situated at the extremity 
of the Mendip hills nearest to the sea, in order to be 

more 
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more within reach of these works : Mr. Jenkins was 
so good as to introduce mb to this gentleman's 
brother, Mr. Robert Anstice, who gave me a 
letter to him ; and Mr. Poole, tvh6 was present, iri- 
formed me of some particulars relative to the history 
of the marsh lands. 

Oct. iSth. M. Pains having undertaken to shew 
me the road to Uphill^ we set out at nine in the morn- 
ing in an one-horse chaise. The causew'ay across 
Xht marshes is very firm and smooth, being made 
with lime stpne taken out of the neighbouring hills, 
which differs in ife nature, as do the hills that hap- 
pen to be nearest. Iti our way to the Brue, we 
passed over the extremity oiP olden hill; and thence 
I saw a great extent of the new lands formed before 
this promontory of the ancient bay. Here appears a 
phenomenon very characteristic of great dislocations 
in tlie strata, acconipanying their subsidence. This 
promontory which originally intersected the bay, 
though proceeding from beneath the red strata of 
the low hills surrounding the marshes, is composed of 
lyaSj a very distinct class of lime'Stone strata, prevail- 
ing, in various parts, over all this country: while 
the Mendip hills on the north, as I have already said, 
are composed of strata of different marbles ; and the 
Quantock hills on the south, which I observed in 
a subsequent journey, consist of schistus and grey 
wacke. 

896. From 
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896. From the end of Polden kill, the road passes 
on to Highbridge ne^j: the mouth erf the Brue, wher« 
I saw one of those changes which are .brought on by 
^t progress of the amelioration M HU^ sqMv Thi? 
part of the marsh n^ar the sea, being mixed \vitli a 
great deal of sea-sand,, forms very good arable ground, 
but for that purpose it has required, tcji be, better 
secured against Uie inundations of tt^ sef^ and of the 
)and-waters« It is on this account that the new 
channel has been cut for the Brut, in a strait Une^ 
^vider and deeper than it§ natpral ch^nn^ly and with 
high banks ; the part n^est the sea has been strongly 
walled, and in th^ part have been, placed two of 
those sluices with flying gates, which form an angle 
when they are closed. The outer sluice opens to* 
wards the sea ; and when the tide ascends, its gates 
are shut by the pressure of the water. The inner 
sluice is kept open, as long as the river, and the 
ditches by which the;^at€^s of the vojarsh are carried 
off, require a discharge fit low water; but, in times of 
drought, it is closed, in f^k^der to keep the watef at a 
certain height in the ditches, that the soil may not 
crack, I have already s^icj tiiat this is also the prac* 
tice in ^^ marshes qi Hofstein and Sleswigh. 

• 

897. This new channel for the Brue being open* 
ad^ nothing more has been necessary for filling up 
the old one, than to turn its sluice the contrary way ; 
tlie former use of this sluice had been to let out the 
land-waters during the ebb ; but now it serves to 
admit those of the sea during the flow, and to oppose 

their 
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fheir descent till they have deposited their s^dimients. 
Wi^* went on tiiief cttibankmetit of this channel, and I 
Was surprized to see how much it had brien filled up 
^ ithin iHbr or fi vieyears. Hen'ifee we descended on a 
very AVide strAnd^ extending feeyowd the enclosed land 
tbt^'ards the Sea, and still cottthraing to increase in 
bre'adth." ' The' sedimehts-of the rivers beinsr detained 
within the meadows, this' strahd consists entirely of 
sea-sand^ and the winds have i^ftised dunes on its inner 
part. Here then we liiive' again the same proof 
which I have pointed oi3t iii ■ triany similar places, ' as 
well on the coasls of En^kMd; ■ as on those of Sles- 
icighy that "ndtie of the matei'ials cferried oflPby rivers, 
from t\i^ continents to the ^m, ever quit the 'coasts, to 
jjass doSch to the depths of the ocean ; though such a 
Supposition ibrnis the very foundation of th6 Hutto- 
hian theory, ■ All the materials which the BruCy the 
'j^.re, and the Parrot^ have detached from the conti- 
n^ht since they first begkn to flow, have remained in 
the ancient buy, and have there even received the 
addition of the saftd of the sfei itself. 






898. Tram High bridge we went on to IlobVboati 
where we crossed the ^^re 'by a ferry; but it had 
been undertaken to make a great change in the 
course of this river also, as I shall presently mention. 
In our road, we passed near one of the islands of thfe 
ancient bay, that of Brenty which rises to a great 
he?ght'; I shall describe it in a future journey. It 
Vas near Bkj/don th'dt the new channel for the Ave 
was carrying on in a strait line, across the wide 

meanders 
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meanders foraied by.tlia.t river in the TnarsJi; a gcenl 
deal of good land near t^e sea was thus to be gained^ 
and the new grounds ajopg the upper part of it^ 
course were to be ameliorated. This undertaking 
was then Mr. Anstice's principal object ; he was, as 
I have said, at Uphill^ ^village two miles distant from 
Bleydon ; we went to his house, where he received 
me in a very obliging manner; and. when I l>ad ex- 
plained to him my views, he entered into them im- 
mediately, that spot itself aflfording many object* 
worthy of observation. 

899. The firft of these which attracted my atten- 
tion was an insulated hill, forming a promontory iu 
the sea, in a line with the Jila/dip liilla ; its form and 
situation rendered me desirous to ascend it, and Mr. 
Anstice led me thither ; it is covered widi turf, and 
the parish church stands on its summit. This is a 
spot very favourable for observation, as well on the 
land side, as towards the coast ; especially with ^ 
guide well acquainted with local circumstances, 
Looking towards the land, I saw the rocks of that ex- 
tremity of the Mendips descending towards the se^. 
in a most chaotic state, traversed by deep interseg^ 
tions, the lowest of which leaves insulted the hill qf 
Brean doxtmy whereon we were standing. It is hera 
impossible not to perceive that this chain of hills is (jt 
long mass of strata^ which, though remaining at ^ 
higher level than the rest, yet suffered also a subsi- 
dence^ with angular motions ^of -.the separated parts, 
in the catastrophe whereby ^ere prodwc^ld, i^ot only 

the 
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fhe present bed of the sea, but two ancient bays which 
are separated by tlie extremity of these hills; for no 
cause in existence since the birth of the continents 
can have occasioned such a disorder ; as will more 
tind more appear by details concerning the coast and 
the chain of the Mendip hitls themselves. 

900. Br can dawn was originally an island ; bat 
having been surrounded with iharshes on the sedi- 
ments of the tides, the Ase continued its course 
through these, between the above hill and the foot of 
the Mendips : the new channel of the river was how- 
ever to pass on the south of Brean down, and to be 
terminated by sluices like those already described at 
the exti-emity of the Brue. By means of this, the 
great extent of marsh, already connecting this original 
island with the land was to be entirely gained, and all 
these marshes secured against inundations, as well 
from the land as from the sea. Mr, Anstice made 
me remark a small island, lower than this, but near it, 
called Hozv rock, and another of considerable size, at 
some distance in the sea, but still on the same line, 
called Steep Holm ; and he told me that both these 
were composed of the same strata oilmC'Stone as th6 
Mendip hills ; which multiplies the monuments at- 
testing the formation of the bed of the sea by a subsi* 
dence of the strata; the following monuments of a 
similar nature appearing also on the same coast. 

901. Two other ridges of hills advance towards 
(he sea to the north; and originally these had likewise 

at 
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at their extremity large islands, which, having been 
united to tlie land by the extension of the marshes^ 
are thus become cccpts^ with circumstances so similar 
to the preceding, that it is easy to recognize in them 
the same catastrophe. The cape immediately follow- 
ing to the north, which was at first a large island^ 
called IVorleberry from the name of a village there 
situated, has a small island very near it, called Beam 
Bucky resembling the Hozo rock before Brean daien ; 
and in the sea, in a line with this, and at the same 
distance as the Steep Holm, there is likewise a larger 
islandy called the Flat Holm, on which is a light- 
house. To the north beyond this, another original 
isUmd, called IVoodspringy having been united to the 
land by the marshy forms also a capCy bearing the 
name of St. Thomas s head; and before it, at a consi- 
derable distance in the sea, is a small island^ called 
The JVolves* There are also two islands near the 
opposite coast oiJVales. It cannot be by the actions 
of the sea that these islands have been separated from 
the land in St. Georges Channel, which, on the con- 
trary, is tending to be filled up with the sand brought 
into it from the open sea by the tides and the waves, 
and with the sediments of the land-waters : in conse- 
quence of this, large sand-banks have been formed 
here, which gradually approach the coast ; of these 
the principal are Cuhersand and Gore, in front of 
Bridgezvafer bay. Now in the history of the filling 
up of this bai/y and the succeeding one on tHe north, 
there are dates, connected with the period when this 

coast 
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toast was inhabited by the Romans ; a circumstanct 
Tvhicli, in my Lett res sur fhisioire dc la Terre and de 
rHomtJie, I have also shown in the progress of the 
alluvial lands of the Rhine. At the bottom of the 
bill on the nortlier n side of the bay, terminated by 
Cape Beam Bucky Mr. Anstice pointed out to me a 
village still bearing the name of W'eston super 7?iare: 
this place therefore, as is recorded in the chronicles 
of the country, was situated on tlie sea-shore, in the 
time of the Romafis, though at present it stands at a 
distance from the coast, in consequence of the ith 
crease oi the T?iarsfi. There, are otlier very remark- 
able monuments of the abod^ of the Rmiiaiis near 
X\\eBruej and of the difference in the state of tliingg 
at that time comparatively with the present; of 
these monuments Mr. An§tice told me some particu- 
lai's, but I did not see tliem till my return hither the 
following year. 

902. There is here another phenomenon, very 
interesting in various respects ; and Mr. Anstice was 
so good as to explain to me all the particulars of it, 
witli which he was well acquainted : this relates to 
peat ; and is applicable chiefly to the idea formed bv 
Mr, Playfair respecting a similar phenomenon in the 
Fens of Lincolnshire^ whereof, in p. 453, he crives 
an explanation which he presents as " a part of that 
" geological system of alternate depression and elc- 
" vation of the surface, which probably extends to 
*^ the whole mineral Kingdom'' He has formed this 
opinion, because he has not had opportunities of 
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itudying a great variety of coasts, especially thosi 
encompassing the North sea ; on whiph, at the begin-* 
ning of this volume, I have, with reference to the 
same object, pointed out similar phenomena, with 
their evident causes; I have adduced another ex-* 
ample in Torbajfy though indeed an inconsiderable 
one ; but this in the ancient bay of BridgewateVy or 
rather in the marshes which now occupy it, is very 
remarkable. I have said in general, that, wherever 
large peat^moors have been formed on a low original 
coast, the peat has slidden, or, more properly, flowed 
like a lava, below the waters of the sea, without be- 
ing dissolved there ; and that, when covered by the 
argillaceous and sandy sediments which form the 
soil of the marshesy it continues to flow under them> 
and even carries them down with it below the sea* 
Now this is exactly what Mr. Anstice has met with, 
in digging the new channels for the two rivers, and 
especially that for the Aa^e ; where, at a great depth 
under the soil of the marshy has been found a con- 
tinuous bed of peat J more compact than that of the 
sur&ce, as it has flowed, and is still flowing, irom the 
bottom of the moor, and has passed under the pres<* 
sure of the whole mass of the superincumbent marsh. 
But there is one circumstance which }s very remark^ 
able, because it indicates that there have been 
changes in vegetables, even on our present conr 
tinents ; the atmosphere^ as I have explained in lay 
Elementary Treatisey having experienced a sensible 
alteration,, as well as the liquid of the sea^ from the 
revolution whereby tb^ bed of the latter was changed. 

D d I have 



46s 

I have given such examples of theses successive 
changes in animals^ as well terresitriai as marine, 
as can be referred only to the subsequent conse- 
quences of this revolution ; and I now proceed to 
those in vegetables. Mr. Anstice told me that m 
thiX^ peat, which, having first slidden under the water 
of the sea, was afterwards covered by the marsh, had 
been found a prodigious quantity of the seeds of a 
plant no longer existing in the country, and hitherto 
generally unknown ; these seeds are flat, and pretty 
large ; their outside is still solid, but the interior part 
is quite decayed* 

903. The two hays which follow to the north, 
between the above-mentioned capes^ are also filled 
up ; but the soil formed in them is different from 
that in the hay of Bridgetvater, and these grounds 
are here called Jem\ to distinguish them from the 
marshes: they are not embanked like the latter, be- 
cause, when tliey are covered by a high stormy sea, 
the waves do not injure their surface, on account of 
their being principally composed of sea-sand ; no 
river discharging itself into either of these bays, and 
the few brooks which enter them bringing down but 
■a small quantity of earthy particles comparatively 
with the three rivers arriving in that of Bridgezcater, 
these pai'ticles being here only sufficient to bind the 
the sand. Thus the inundations of the sea have no 
Other etfectthan to raise these lands by fresh depo- 
files, and - to widen the zone over which even th^ 
ipring-tideS) with a wind firpm th^ sea, no longer. ex« 
- ^ (end J 
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tend ; and in time the whole space will ardve at thid 
state. No hay is made on the parts still subject to 
inundation; but they afford good pasturage^ and 
much cattle is reared and fattened on them. 
These meadows are intersected by ditches^ into which 
the tides flow. 

904. Here, therefore, we again find that the 
land has greatly gained upon the sea^ on the 
western as well as on the eastern coast of Eng'^ 
land ; and that this is effected by the very agents 
considered, in the Huttonian theory and many 
others, as at work in destroying the former ; that 
is to say the waters, both of the land and of the 
sea, the sediments of which have, on tbei contrary^ 
£lled up these bajfSj as well as tliat of Bristol^ far- 
ther to the north, on the same coasts As we viewed^ 
from the hill whereon we stood, this great extent of 
?ieW'lands, in marsheSy Jens, and moors, I asked Mr» 
Anstice whether there was any map of Somersetshire 
in which these spaces were indicated by a different 
colour ; he did not know that there was ; but he 
said that, since it was my intention to return into 
this county the following year, he would, in the 
mean time, colour for me, in one of C, Smith's 
maps, all the ^parts which, according to his own 
knowledge, and such information as he should pro** 
cure, had been ceitainly occupied originally by the 
sea. I have this map at present before me ; and I 
do not think that I exaggerate in estimating tbes« 
new lands at the sixth part of the whole county. 

P d 2 905. Thf 
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905. The weather was at present fine, but large 
brilliant clouds announced that it would not long 
continue so. I intended, nevertheless^ to ascend the 
Maidip hills by the Chedder cliffs^ and to proceed 
over them to IVells ; an excursion for which there 
remained but little time, as it was already so late in 
the autumn. I had wished to reach Chedder that 
night, meaning to go on from thence the next day on 
foot, in order to observe tlie state of the strata in 
these hills ; but the distance from Uphill to Chedder 
was ten miles ; it was already three o'clock, and 
there was no chaise to be hired in the neighbour- 
hood : on this occasion, Mr. Anstice was again so 
kind as to assist me, offering to take me that eren- 
ing, in his own chaise, to Crbss^ whence I should 
bave, but two miles to walk the next morning to 
Chedder; and while he went to. order it, M. Pains, 
who was to return to Bridgcxvater, took me with 
him to the place where the masons were employed 
on the stone-work for the new channel and bridge of 
theatre; and Mr. Anstice, who was to call there 
for me, recommended me in the mean time to Mr. 
Perrey, tlie architect who was carrying on tiib 
work. 

90t). On pur arrival at this spot, .M- Pains, before 
he quitted me, was so good as to think of doing me 
a good office for the following day, when I should 
no longer have Mr. Anstice to direct me; and he 
gave me a letter of recommendation to Mr. P. Fry 
iiear Axbridge^ a small town between Cross and 

Chedder. 
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Ckedder* Mr. Pcrrey, who professionally was ac- 
quainted with all the stony strata of the country, 
informed me that the Mendip hills were composed 
of strata of many different species of marble^ of 
which some were very thick, but much broken, and 
the greater part considerably inclined. Among the 
materials collected for the work then carrying on, he 
shewed me the difference between this stone, and the 
lyas of Polden hillj on the other side of the B7^e : 
the former was here only in irregular masses, which, 
being very hard, served for the foundations ; while 
the Ij/as, by the regularity of its strata, furnished 
stones already of a proper thickness, not exceeding 
six or seven inches, and requiring only to be 
squared to form smooth walls ; the stones in each 
row being taken from tlie same stratum. Great 
quantities of stones of the latter kind were collected 
here, and on the surface of many of these I saw 
abundance of small shells, mostly bivalves. Mn 
Perrey informed me that scarcely any large shells 
were found in the li/asy while, in the stone of the 
Mendip hills, there were different species of them in 
the different strata. We were near the foot of a 
projecting part of these hills : he led me thither, and 
fcbewed me a stratum which contained a quantity of 
large striated anomicz, with their shells preserved ; 
telling me that corrma Ammonis were found in some 
of the higher strata. These great differences, as 
will in the nature of the strata themselves, as in that 
of the marine animals enclosed in then), show that 
tliese strata^ though produced in parts of the bottom 
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of the ancient sea so little distant from each otheri . 
cannot have been contemporary in their formation ; 
and that great catastrophes must have taken place in 
the strata which now compose the Mendip kilk^ 
previously to the production of those of lyas. The 
perfect regularity of the latter strata indicates that 
the bottom of the sea must have remained a long time 
tranquil for their formation ; but new catastrophes 
having subsequently taken place, they are now found 
hjoken into hills, with mcliTiations towards every 
point of the horizon ; as will be seen in tlie course 
of my travels. And a proof of the great agitation 
of the bottom of the ancient sea, after the earlier 
catastrophes, as well of the strata of the MendipSy 
as of those composing the lower hills, appears in a 
stratum of breccia which Mr. Perry shewed me, and 
which, as he told me, lies over the calcareous stone, 
and is found in various places along the foot of the 
Mendip hillsj often broken and inclined. In a sub- 
sequent journey, I found the same stratum in one of 
the great intersections of these hills. This breccia^ 
of which the ground is reddish and very hard, makes 
no effervescence with aqua fortis, though it has 
sparry veins; the fragments contained in it are of grey 
^^acke, some angular, and some rounded. This is a 
proof that these calcareous strata lie on those of 
gTcy wackCf contemporary with the schisti ; and also 
that the catastrophes of the upper strata extended to 
those beneath them, as appears in the Quantock hills 
on the other side of the bay, of which I shall speak 
ii\ a subsequent journey, 

907. On 
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907- On the arrival of Mr. Anstice in his chaise, 
I set out with him for Cross. We proceeded some^ 
way along the foot of the Mtndip hillSy wherie all 
the moors and marshes terminate : in this ridge there 
are many intersections ; and we passed before one so 
deep, that, as I was informed by Mr. Anstice, a pro* 
ject was once entertained of cutting a canal through 
it, in order to establish an interior navigation be- 
tween Biudgewater and Bristol, as a considerable 
supply of ship timber might be drawn from this part 
of Samcrsetshire. Beyond this, intersection, rises a 
high insulated hill, named Crook Peak, appearing 
like a cone from the side whence we viewed it. The 
strata of this hill, which belongs to a part of the 
ridge of the Meyidips, are nearly vertical^ and show ' 
their sections in many projecting masses on its sides 
and summit : if it were not covered with grass, it 
would resemble the Aiguilles of the Alps. In the 
intersection on the other side of this hill is situated 
Cross, where we arrived just as night was coming on.- 
Mr. Anstice intended to have returned to Uphill that 
evening ; but when I saw the roads in which he 
would thus have had to travel in the dark, I per- 
suaded him to stay and sleep at Cross ; and his com- 
pliance, besides that it spared me much anxiety lest 
his kindness to me should have exposed him to any 
accident, gave meen opportunity of obtaining from 
him, in the course of the evening, much useful in- 
formation relative to what 1 had already seen in this 
country, as well as witli respect to the objects 
which still remained for me to observe, 

Oct. 
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Oct. 1 Sth. Mr. Anstice having set out at seven in 
the morning on his return to Uphilly I«ent M. Pains's 
lelier to Mr. Fry, with an inquii'y whether he could 
see me so early ; and receiving from him in return 
tn immediate invitation, I quitted Cross at ei^t 
o'clock, with a man to carry my portmanteau^ and 
walked about a mile to Compton house, where Mr. 
Pry resided : he gave me a most obliging reception i 
and when he understood my intentions, he first sent 
to find a person who could serve me as a guide, and 
carry my little baggage, and then explained te mt 
all that I should have to observe on my road : he 
wus even so kind as to sketch for me a map of tl)e 
course which I must take on the Mendip hills, after 
ascending them by the Chedder cliffs, in order to 
proceed to JVells by Wookey hole ; but as the way 
was long and fatiguing, and the clouds threatened 
rain, he also sketched another road, leading down 
from the hills to IVestb'ury, where I might spend 
the night in case of wet weather, and thence proceed 
the next day to JVookey hole and JVells. 

908. The guide being arrived, and Mr. Fry hav- 
ing given him the necessary instructions, I set out 
with him from the village of Chedder, at 4he distance 
of two miles. Axbridge, so called from a bridge over 
tlie Axey is near Compton house ; but our road lay 
on the riglit bank of the river, and passed over the 
foot of the Mendip hills. Having reached Chedder, 
we begiin to ascend the passage called the Chedder 
cliffs, it being a deep cleft, two miles and a half in 
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leng&, reaching from the bottom to the top of the 
hills. This is a striking phenomenon in these coun- 
tries, where, as the stony strata form only /«'/&, the 
great fractures whence result long defiles are ex- 
tremely rare ; and I was glad to have it in my power 
to give an example here of a circumstance very fre- 
quent in mountains^ particularly in the chain of tlie 
Jura^ consisting also of calcareous strata^ on which 
the catastrophes produced by the unequal subsidences 
of the strata have impressed the strongest characters* 
The Chedder cliffs belong to the class of combes ; 
which dift'er from vales^ because they do not divide 
ridges, but terminate near their summit, and in 
which, consequently, no river either passes, or ever 
can have passed. Combes are of various kinds:* 
some are broad throughout the whole of their length, 
having resulted from two. fractures, with a subsip 
dence in the interval : some are narrow all the way, 
Itke that which I described in § 829^ in the schisti of 
the Bolt-head i and these are simple fractures, 
widened by the inclination of one or both of their 
sides: lastly, others are complex fractures, with a 
subsidence of masses in some parts of their extent ; 
and the latter is the case of the Chedder cliffs^ as will 
appear by my description of them. 

509. The catastrophes of the strata have here ano- 
ther of the characters which are observed in those of 
Xh(^Jura and of many calcareous mountains and hills; 
I mean interior caverns^ resulting from the greater 
subsidence of some of the lower masses of the strata, 
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ilivided by fractures, and not followed by the masses 
above^ the latter being supported on the sides, and 
forming the roofs ot the ccpcems. It is in such 
sucessive caverns^ extending far inwards, and com- 
municating with each other, tliat many small rivers 
are formed, which issue forth in vallies : streams of 
this kind appear in the vallies of the Jura ; and there 
IS an example of them at the bottom of the Chedder 
cliffs. A little above the village, but before T en- 
tered the defile, I saw issuing from the foot of the 
rocks one of the principal branches of thcw^xe, 
which immediately turns several mills. In these 
cmems there must be very deep reservoirs, wherein 
are deposited the earthy particles brought down from 
the surface by the rills of water which filtrate through 
the fissures of the strata ; for the stream here issuing 
forth M'as perfectly limpid, flowing on a stony bed 
covered with moss ; and this, as I learnt, is always 
the case, except after long rains. In some parts of 
the Jura, there are internal reservoirs of this kind 
which are so deep, that the water never issues other- 
wise than limpid, as from lakes. 

910. Mr. Fry had charged my guide to shew me 
the mouths of three distinct series of caver?is, which 
are in the sides of the Chedder cliffs : I saw the first 
of these on my right, at a certain height on the side 
of the defile, a little way beyond its entrance ; the 
second, farther on, was at a higher level ; and the 
tfiird, on the left, w^as still higher, near the top of the 
defile* Mr. Fry, w^ho had entered these caxems^ 
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gave me the following general account of them* 
Each series is much interrupted, the caverns whick 
thus communicate with each other not being all at 
the same level : some way beyond the entrance are 
found wide spaces, like halls, with the roof more or 
less elevated. To a certain extent these large cavi- 
ties have narrow passages between them, on the 
same lev^l ; but afterwards, a face of a rock presents 
itself, above or below which there is an opening re- 
quiring a ladder to proceed ; in some places, the new 
openings are lateral ; and beyond each of them, th^ 
same signs of catastrophes recommence ; larger or 
smaller vacant spaces, which communicate by narrow 
passages, being succeeded by a fronting rock, with a 
new opening, either higher, or lower, or lateraL 
'Nobody has ventured to proceed so far as niight be 
practicable in these successions of caverns, from the 
fear lest the candles should be extinguished by any 
mephitic vapours, or by the water which drops from 
the roof, and forms there stalactites ; but it is evident 
that these subterranean passages extend a great way; 
and there is a tradition that a dog, having lost itself 
in the labyrinth of caverns beginning at IVooke^hole^ 
came out, several days afterwards, from one of those 
in the Cheddcr cliff s, in a state of extreme weakness 
and emaciation. No stream runs through the caverns 
opening in the Chedder cliff^s ; the water which enters 
them through the crevices of their roofs finds other 
crevices beneath, and descends through these into Ac 
lower reservoirs, whence the streams issue. 

sn. This 
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pli; This ^neral description of the cwotrm of 
the Mendip hills is perfectly correspondent with the 
nature of those which I have visited in sereral moun- 
tains consisting also of calcareous strata, whereio 
they so frequently occur ; in particular, I hare seen 
the caverns of the country oiBayreuthy celebrated on 
account of the animal bones found in them, buried 
under the stalactites with which their floor is covered 
to a great thickness : I shall describe these caverns in 
other travels which I hope to prepare for publication 
after the completion of the present work ; but I must 
here mention a circumstance relating to them, as an 
example of the errors into which those are liable to 
f^Jl, who form hypotheses respecting objects where- 
with they have no acquaintance but from imperfect 
descriptions. This is tlie case with Mr. Playfair, 
when he says, p. 460, " The caves oi Bayreuth seem 
" to have been the den and the tomb of a whole dy- 
" nasty of unknown monsters, that issued from this 
" central spot to devour the feebler inhabitants of 
" the woods, during a long succession of ages, before 
*^ man had subdued the earth, and freed it from all 
*' domination but his own." Mr. Playfair, when he 
wrote this, hajl not had an opportunity of learning 
tliat the bones imbedded in the stalactites of these 
caverns are those of the white hear^ an ampliibiouS 
quadruped now living only in the northern latitudes, 
End, like the seal^ never quitting the coasts : had he 
been informed of this fact, well known to those wIk) 
have observed these bones, among which I have seen 
many entire lieads, he would have understood that 
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caverns f now situated at a considerable height in the 
centre of our continents, could have been entered by 
these animals only while the sea was at the same high 
level ; and that consequently these hills must have 
been islands of the ancient sea, produced, like all the 
mountains of our continents, by catastrophes of the 
strata anterior to the retreat of the ocean into it5 
present bed. Amphibious animals entered these 
caverns^ then near the shore of the ancient sea, as 
they now enter those on the shore of our modern sea ; 
for example, I have heard that, at the foot of the 
rocks on some of the nortlieni coasts of Scotland^ 
tJiere are caverns frequented in this manner by seals^ 
which enter those retreats to bring forth their youn^ 
to devour their prey, or when they are dying ; in the 
latter case, the caverns become their tombs : but the 
wild beasts of the land have no such places of com- 
mon resort while living, nor catacombs whither they 
retire to die among the carcases of their companions ; 
the whole surface of the earth being their habitation^ 
And this only possible mode of accounting for theise 
bones is confirmed by the following circumstance. 
The caverns of Bayreuth are at various heights,' Jik^ 
those in the Chedder cliff's ; and I entered- several, 
both of the higher and of tlie lower : now it is only in 
Ibose above a certain level, assuredly that of the 
ancient sea, that any bones are found ; there are none 
in those below this line, which were under the water 
pf that sea : and as I was informed by a guide who 
accompanied me; sea- sand is found under the accu« 
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fcetfn decomposed, and the marine bodies contained 
in it were left in relief i thdy were ramified corallines ; 
and had a slab been sawn off from the upper surface 
6f one of these blocks> it would have formed a beauti-* 
ful specitaien for a cabinet. I then perceived that 
tiie white spots which I had observed in so many 
other blocks were in transversal fractures of the 
stratum, the whole being filled with the same 
corallines. 

914. Many other circumstances concur in mani« 
festing the nature of the catastrophe which produced 
the Chedder ^cliffs^ and among these is, first, its un- 
equal breadth. Though some parts of this defile 
bear the character of a ^mugXefracturey by the small 
distance between the sides, and by the salient and 
retreating angles opposite to each other, which are 
found in most of the defiles produced by such frac- 
tures, thdre ai*e' in it some very w ide spaces ; and on 
atfentivdy examining these spaces, especially with 
respict'fb the' different situations of the strata on their 
opposite sides, it cannot be doubted that large masses 
of all the strata have there sunk together from the 
top ; while tlie caverns have been produce^^ in the 
masses remaining higher by a greater subsidence of 
their lower parts. 

515. Another circumstance which shews th^ 

nature of tfhis' catastrophe is the great ine^uali^ of 

ttie slope of ^ the bottom of the Chedder cliffs^ now 

^ ^ serving 
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serving as a high road to cross the Mendip kills. In 
some parts of this road, there is a very rapid ascent ; 
after this, there are spaces nearly horizontal ; and 
the situation of the stj^afa on both sides, along the 
•whole extent, shews that these differences have been 
produced by subsidences, successively, but irregularly, 
more and more considerable, after longitudinal frac- 
tures of the entire mass of the strata, fiom the top of 
the hill, down to the present bed of the A.ve ; inde- 
pendently of the transversal fracture whence have re- 
sulted the Chedder cliffs. I could not obtain any 
account of the manner in which a road was made 
here, por, consequently, respecting the original state 
of the bottom of the fracture, now rendered even and 
smooth. But of many similar roads in the chain of 
the Jura^ the history is well known ; and there is 
even, in particular, a fine monument erected in 
honour of one of the Dgkes of Savoy ^ who made a 
great road from Savoy into Dauphiny^ through a 
defile which much resembles the Chedder cliffs^ and 
still bears the . name of Passage des EcheUes^ (Pas- 
sage of ladders,) because formerly there was no path 
here but for foot-passengers, w4io, when they reached 

*the end of the defile, were obliged to go down ladders 
to the bottom of an abrupt section of the mountain. 
There is a Latin inscription on this nionument, des- 
cribing, in the lapidary style, tlie former state of the 

.;passage^ and what it had l>een necessary tp do, in 
order to make a road for carriages. The bottom had 
been fuU of pointed rocks, and in some parts of it 
tilery were very deep cavities. In order to fill up 
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these, vast quantities of the masses on the sides trere 
blown up with gunpowder, and thrown down into the 
largest intervals of the rocks below ; and the surface 
was afterwards levelled with the smaller fragments : 
then, after cutting away a great part of the abrupt 
section without, and throwing there abundance of 
rubbish, a winding road was formed. The whole of 
the labour employed in this work has, however, pro- 
duced only what a great many torrents have effected 
in mountains, when, having been carried along by a 
rapid declivity, they have levelled the bottom of d^ 
files with the materials which they have brought down 
in clearing the upper parts of their beds. But no 
stream can ever have passed down either the Chedr 
*'der cliffsj or the Passage des Echetks; so that art 
has been here obliged to intervene. 

91S. It IS thus that, though the Mendips can be 
ranked only among hills, the Chedder cliffs furnish 
instances of several of the phenomena which belong 
to mountains composed of stony strata: and these 
cliffs will, at the same time, afford me an example of 

* a kind of chronometery likewise uncommon among 
the hills of these countries, where most of the external 
features of the catastrophes of the strut a^ as well on 
the summits as on the slopes, are concealed by a 
tliick loose soil of a different nature. The whole of 
the description which I have hitherto given of the 
Chedder cliffs evidently proves this fracture of the 
strata to have existed at the birth of the continents; 
it having been merely an accidental effed?'Of the^ 
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cause (the nature of which 1 do not here consider) 
that produced great angular motions in the divided 
masses, now forming the chain of the Mendip hills. 
It is therefore only since the birth of the continents 
that gravity, and the various atmospherical actions, 
(including the frosts which detach masses from the 
rocks,) having acted on the abrupt sid^s of the Ched-- 
der cliffs, and having caused them to crumble down, 
the fallen materials have accumulated under them, 
and rising against them in taluseSj have prevented 
the farther demolition of the parts which they thus 
have covered. These accumulations^ by their own 
progress^ and that of vegetation on their slopes, con- 
stitute one of the classes of chrofiometers common to 
all mountains, respecting which I have entered into 
many details in my Lettres sur PHistoire de la TefTC 
Sg de r Homme ; it is to be found in many parts of the 
sides of the Chedder cliffs ; but I shall here speak 
only of the most remarkable talus, situated on the 
right side of the defile, not ids beyond its entrance 
from Chedder. There was here originally an abrupt 
faf ade, very high and broad, but composed of strata 
so much shattered, that gravity, and frosts when the 
crevices are filled with water, have caused it to crum- 
ble down very rapidly. Hence results a talus of the 
rubbish, which has spread so much as to have render- 
ed this part of the defile very narrow, and also has 
risen to a great height against the originally abrupt 
side, near the top of which is the mouth of the first of 
the caverns above mentioned. This fall of materials 
certainly began as soon as the continents had been 
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abandoned by the sea ; it has been ever since cdntiuu- 

i)ig ; in some parts, the operation is at an endy but in 

others, it is still going on. This is sliewn by the 

vegetation, which cannot permanently establish itself 

on a talus, while much rubbish continues to fall. Now 

the part of this talus nearest to Chedder is, to a great 

extent, covered with turf nearly up to the foot of the 

rocks ; and 1 saw a flock of sheep grazing on it. The 

mouth of the cavern being above this part, the access 

to it is diiEcult and fatiguing, especially in dry sea- 

soi^s, w lien these grassy slopes are extremely slippery. 

Beyond this, the falls of rubbish are still too frequent 

to allow the grass to spread very high; and in some 

parts, there is none yet but towai'ds the bottom. 

/Xhiji-is, as I have said, the most remarkable example 

,iiitlie Chedder cUffsy on account of its extent; but 

in many other parts of their sides, it is repeated on a 

smaller scale. If the continents had existed during 

a very great number of ages, all these taluses w^ould 

now be covered \yith grass up to the top. This is an 

universal chronometer^ in all the mountains of the 

. continents, and at every height in those mountains, 

wherever any of their sides have been abrupt ; it 

, attests tlie small antiquity of the cofitinents ; and I 

Avas particularly glad to meet with an example of it 

. in the west of England, on account of the correspon- 

. dent phenomena which I have already. described, and 

shall continue to describe, on the coasts. 

917. The fracture which produced the Chedder 
cliffs having passed through a great thickness of the 
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strata^ the great variety of their composition, though 
they are all calcareous^ is sho^vn by their fallen 
masses ; and this variety can only be attributed to 
precipitations^ successively changing in the same 
liquid^ on account of the new ingredients arising 
from the interior part of the globe, through fractures^ 
of tlie stratOy which had undergone previous catas- 
trophes ; and these changes, as I have said above, are 
likewise indicated by those in the species of the marine 
animals found in the strata. ^Moreover, the fracture hav- 
ing been very winding, great differences appear in the 
situations of the strata on the opposite sides. I have 
also said, that, in ascending the defile from Cheddery 
the strata on tlie left are seen for some way to incline 
towards the chasm, while, on the right, they have a 
much stronger inclination, and dip inwards; but 
when the defile makes any considerable turn^ the 
appearance of its sides changes also very considera- 
bly ; the strata do not there follow its slope by their 
simple inclination ; they descend towards the course 
of the Axe in several terraces, each preceded by a 
fracture; and it is the difference of inclination in 
tl^se terraces, which has produced that above descri- 
bed Jn the slope of the defile. 

518. After having ascended this road, w^hich 
is about two miles and a half in length, I came into 
s 2l winding vale crossing the upper part of the hill. 
It may be judged that the sides of this vale, espe- 
cially that on the west, were orighially more steep 
tJjjan they are at present; they have crumbled down 
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and their taluses are covered with turf, through 
which appear in many places the sun^mits of the 
strata inclining inwards. At the end of a certain 
space, this vale is divided into twor branches ; one of 
these continues its course across the hill, and goes to 
JRowboroughi on the north; the other follows the 
direction of the hill, turning to the east, towards 
Priddy. These are *cales that certainly have not 
been excavated by riivniiig zcatersj for there are no 
streams on the summits of hills : they have mani- 
festly resulted from the catastrophes of the strata^ 
which, as they dip inwards, shew every where their 
edges on the summit; and of which the different 
degrees of subsidence have produced their inflexions 
of the surface. And besides, it clearly appears that 
here no waters can have acted but those of the sea ; 
for, instead of a loose soil composed of small frag- 
ments of the calcareous strata^ this summit, as I shall 
shew, is covered w ith a deep sand, which cannot have 
been brought hither from any quarter, since the 
continent has existed. 

919. Continuing • my road, I ascended the vale 
leading to Priddy ; but my walk now became ex- 
tremely disagreeable, because the rain, which had 
already begun when I reached the top of the Ched- 
der Cliffs, much increased, and continued very 
violent during the rest of the day. My way up the 
vale was for some time bordered by walls newly 
constructed with frai^ments of the calcareous strata, 
for the enclosure of lands which it was intended to 
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improve. So long as I walked between these walls, 
the grass, being trodden down by passengers, wetted 
pnly my feet; but beyond this part, the road 
branched off in various directions, and as I was to 
guide myself by the objects marked in Mr. Fry's 
little map, without following any beaten track, I was 
obliged to walk through high fern, which wetted mc 
up to the knees, as much as if I had been in the 
water ; and I then had reason to be very thankful 
for his kind foresight in also sketching the road to 
IVestburyy which I determined to take, as there was 
no probability that the rain would cease. 

920. Stoke Lodge, a house inhabited by the keeper 
of a warren, now became the object to which I was 
to direct my course ; I had therefore nothing to do 
but to walk in a strait line towards it, though I often 
lost sight of it by the deep inflexions of the summit, 
produced by greater subsidences of the strata, which 
strongly inclined inwards, and being irregularly 
broken off above, rgiised their heads here and there 
through a very thick covering of pure sand. I could 
avoid these points wherever they appeared above the 
fern ; but many were hidden by it ; and I was there- 
fore obliged to walk with great caution, lest striking 
too strongly against some of them, I should fall on 
others. Nor was this the only obstacle which im- 
peded me in my walk ; for the moles working easily 
in the sand, all this part of the top of tlic hill was 
full of mole hills, partly concealed also by the 

fern. 
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92 1 . After having crossed a wide and deep in- 
flexion, in which the points of the dipping strata^ 
rose every where abpve the turf, I ascended the fol- 
lowing hill, and found the sand inhabited there by a 
different race of animals : I was now on the warren, 
where the very numerous burrows of the rabbits 
were as troublesome to me in walking as the mole- 
hills had been ; my feet often sinking into the holes 
concealed by the fern. The rain continuing with 
great violence, I hastened to reach the warrener s 
house, where my guide having introduced me as 
recommended by Mr. Fiy, I was received with the 
utmost hospitality, of which I was really much in 
need. I found there a whole family, men, women, 
and children, all employed in 'making or mending 
the purse-nets used for catching rabbits : they lighted 
a great fire to dry my guide and myself, while tl>ey 
set before us what their house could furnish, bread 
and cheese, and beer ; and on these we made such 
a comfortable meal, as enabled us to continue our 
walk, after having rested ourselves for an hour, 
during which I made some inquiries of these people 
respecting the management of the warren. 

922. In crossing it, I had remarked some lime 
which seemed, within a certain extent, to have been 
thrown on the ground by handfuls ; and asking my 
hosts whether this had been done intentionally, and 
for what purpose, they informed me that it was to 
mark the places where they had already taken rab- 
bits this year, that they might not return to them till 

the 



the next: bv 'which time this lime would bewa«bed 
by the rains into the ground, where it served also 
to promote the growth of good herbage. They told 
me that,, proceeding in this manner, they took about 
3000 brace of rabbits evei7 year ; a number Ui 
which they were limited by their lease, under the 
penalty of damages payable to the proprietor, as the 
wan'en was always to remain stocked to a certain 
degree. I asked them how this matter could be dei- 
termined between them and the proprietor ; they told 
me that the warrens were visited every year, at a pain 
ticular season, by sworn inspectors, who could judge 
very exactly whether they M^ere stocked as fully as 
they ought to be, and who made their report to the 
owners ; on this report, if the warreners were found 
to have destroyed too many rabbits, the magistrates 
had power to oblige them to the payment of a sum 
adequate to the damage, and even to annul their 
lease. In catching the rabbits, this warrener has 
some competitors ; these are the badgers and pole* 
cats which have their holes in a wood on the slope 
below the warren ; but he has much the advantage 
of them in cunning : he has built a low wall along 
the warren on that side, with several openings, which, 
while they leave an issue for the rain waters, like- 
wise offer an entrance to tlie inhabitants of the wood ; 
but only to lead them into traps set there to catch 
them. 

923. In fine weather, I could very well have de* 
Bcended from this spot to IVcstbury with only my 
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guide, though he had never gone down ^his side of 
the hill, for we should easily have found paths on 
the slopes ; but it is very disagreeable to seek them 
in the rain, and when the grass is wet ; I therefore 
begged one of the warrener's men to accompany u% 
till we should have proceeded far enough to be out 
of danger of losing our way. In this descent, I very 
much regretted that the weather was so bad ; for 
bad it been fine, I should have enjoyed extremely 
the beauty of the prospect, which included the whole 
ef the ancient bay of Bridgezvater. now changed into 
meadows covered with herds, together with the sur« 
rounding hills. However, the rain did not preveot 
my observing, on this border of the Mendips, pheno- 
fiiena entirely similar to those ai'ound the lakes of 
Switzerland and Savoy, which I descibed in my Ek^ 
mentary Treatise as visibly showing how those Cffoi- 
ties had been produced, namely, by the subsidence of 
the strata originally occupying the spaces now 
vacant ; for I saw on this slope ridges of small hills, 
gradually descending to the border of the meadows, 
and composed of large masses which had fallen for- 
ward, presenting at the top the section of their strata 
Strongly inclined towards the vacant space* 

924. At four o'clock, we arrived at the village of 
Westbury, where, at the inn of the Horse and Groom, 
(which I have pleasure in mentioning,) I found very 
kind people, who, when they saw us so completely 
wet, were eager to do us every friendly office. They 
lent me dry clothes, a^d made a good fire for me, by 

the 
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the side of which I spent the evening writing my 
notes, and drinking tea ; and I then retired to a com- 
fortable bed, where 1 recovered tolerable well from 
the fatigue of this hard day's work. 

Oct. 17 th. I set out from JVestbury at eight in 
the morning with a new guide, and went on foot to 
TVookey hoky the cavern already mentioned. It was 
now fine weather ; and as the cheerful aspect of the 
low hills in a valley crossing the chain of the Mendips 
recalled to my imagination the pleasure which 
similar excursions had given me in my youth, it sup- 
ported me in another walk through the wet grass*; 
though indeed this walk contributed to the ill effect 
which the latter part of this journey subsequently had 
on my health. 

925. I thus arrived at a hamlet which is called 
Woohty hoky from the name of the cavern, though 
at some distance from it The entrance of the 
ccpoern is closed by a door, and the key is kept by a 
man belonging to the hamlet : my guide took me to 
his house, and he came M'ith a lanthorn to accom- 
pany us. The most remote branch of the small river 
Axe proceeds from the cavern, but it issues through 
a crevice at the foot of the high hills which border 
the western side of the valley, and enters a narrow 
glen, whence coming out into the valley, it serves im- 
mediately to turn the wheels of a paper-mill : I ob- 

* Mr. Db Luc was at this time in Lis seventy-ninth year. 
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served that it was perfectly limpid, notwithstanding 
• the rain of the preceding day, and it flowed rapidly 
on a stony bed covered with moss. 

9^6. The hill presents, on this side, a great sec- 
tion of the lime-stone strata, in the base whereof is 
the cleft through which, as I have said, the A.re first 
flows: ascending the southern side of this cleft 
through a coppice, we reached a spot above that 
whence the river issues, and saw the stream rush out 
foaming from a fissure considerably below the en- 
trance of the cavern. This entrance is artificial; the 
stream was heard as it still is, to fall in a cascade 
within the hill, which was pierced in order to discover 
the course of the waters ; and thus accidentally was 
opened a way to caverns hitherto unknown; the 
passage to them laterally communicates with the 
crevice whence issues the stream. I did not proceed 
ferther, not thinking it prudent, after my preceding ex- 
cursions, to expose myself to the chill of the interior 
damps : however I saw the torrent, which is formed 
in caverns above those accessible from this point ; 
and of what is observed beyond, I contented myself 
^ith the description given to me by the guide. After 
proceeding a certain way along a narrow passage, a 
spacious cavern is entered, with a very lofty roof; 
hence there are passages equally narrow, kading to 
two other caverns, which generally satisfy the curio- 
sity of those who visit these subterranean recesses ; 
as they contain large masses of stalactites, and in 
particular a group of very grotesque appearance, cou- 
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sisting of a large pyramidal figure somewhat resem- 
bling a woman, witli several smaller ones around i^ 
commonly known by the name of the Witch of 
JVookey and her imps. Another passage, however, 
opens here, by which more adventurous visitors have 
proceeded much farther, finding new caverns and 
new passages, the end of which has never been 
reached. Here I was again told the tradition of the 
dog who had entered JVookey hole, and came out, 
several days after, from one of the caverns in the 
Chedder cliffs. In my next journey, 1 shall relate a 
similar event, which happened not long ago in some 
ccpcems near the river Dart, and which was told me 
by the master of the dog, 

927. I shall stop here, to consider these cav€7iis 
so frequent in mountains, especially the calcareous, 
on account of the solidity of their strata^ which, at 
the same time, have no adherence to each other ; 
whence it proceeds that the lower masses so easily 
separate from the upper, when the fractures, neces- 
sarily produced in the motions occasioned by an un- 
equal subsidence, do not pass directly from one 
stratum to another ; for then some superior masses 
may remain supported laterally, while those under 
them sink lower, because they have no support be- 
neath. Tills evidently has been the origin, not only 
of interior cavcnis^ but of those great projections re- 
sembling pent-houses, frequently seen to a consi- 
derable extent, in the steep sides of calcareous moun- 
tains; the lower strata having abandoned the upper, 
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in the catastrophe by which these abrupt sides were 
formed : from this cause resulted what are called 
Les Voutcs in the mountain of Salive near Geneva, 
La Cluse in the mountains of Neufchatel, and many 
other similar phenomena which I have elsewhere 
observed. Now this will lead us to a point of great 
importance in Geology. 

927. a. It must be acknowledged by all those who 
thoroughly understand the present istate of our mine" 
ral strut Uy their ruptures, /and the angular nwtoe- 
ments which their separated masses must have under- 
gone, (as I have above shewn in the Mendip hills,) 
that such alterations in strata originally horizontal 
and conti?iuous can have proceeded only from one 
or the other of these two mechanical causes : " Either 
*\ the elevation of the parts which are now the 
highest, or the subsidence of those which are now 
tlie lowest J' This dilemma is absolute; and 
equally so is another concerning the continents 
themselves. When we have studied these with at- 
tention in all their parts, from their centres to their 
borders, from their greatest elevations to their lowest 
depthsj when w^e have seen the regularity of the 
strata composing the whole of their observable mass, 
and the quantity of the marine bodies contained in 
these strata, it is also impossible not to acknowledge 
that we are inhabiting an ancient bed of the sea: now, 
" Either tliis ancient bed of the sea has been raised 
" above the level of the w^ater, and a vacant space, 
" proportional to the change of level, has been left 
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'* beneath the mass thus raised; or the sea^ retiring 
'* from this ancient bed, has covered a portion of the 
globe which subsided in a vacant space previously 
existing under it, and has in this manner been re- 
** duced to its present ievel.'* 

928. These dilemmas are both absolute, but dis- 
tinct from each other ; inasmuch as one relates to 
the state of the mineral strata^ the other to the 
existence of the continents; and it is by confounding 
these two objects, that Mr. Playfair has formed Wl^t 
he consideils as a peremptoiy argument in favour of 

^the theory of elevation, contained in tiie following 

'passage^ p. 5Q. *^ In establishing this conclusion^ 
^* we have reasoned more from the facts which relate 
^ to the angular elevation of the strata, than from 
^ those which relate to their absolute elevation, or 

.^ their translation to a greater distance from the 
^* centre of the earth. This has been done, because 

, ** the appearances, which respect the absolute lifting 
tip of the strata are more ambiguous than those, 
which respect the change of their ^/g*ii/lflr position, 
** The foniier might be accounted for, could they be 
'* separated from the latter, in two ways, viz. either 
'* by the retreat of the sea, or the raising up of the 
" land; but the latter can be explained only in one 
** way,^ Q,nd force us of necessity to acknowledge the 
** existence of an expanding power, which has acted 
*' on the strata with incredible energy, and has 
** been directed from the centre toward the circvm* 

** ferencer 

929. Mr. 
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S29- Mr. Playfair was cevtainly convinced that life 
consequence was necessary ; but he could not have 
thought so, as I have already shewn in my Elemen- 
tary Treatise^ §• 174, had he paid any attention to my 
Letters to Dr. Hutton ; fqr he would there have seen 
beforehand that his reasoning was a moxepetitio prin- 
. cipii. According to the supposition entertained in 
. the theory which he supports, that the birth of the 
continents is due to tlie elevation of the laiid above 
the level of the sea^ thefractures and angular motianst 
. of the strata must also be ascribed to that operation ; 
and indeed, in this theory, they are even adduced as 
a proof of it. Hence, not having considered the 
demonstration given in my works, that these catas- 
. trophes of the strata had prexnously t^Jcen place on 
the bottom of the ancient sea, but imagining me to 
suppose that this state of the strata^ was produced at 
the birth of the continentSy he has maintained, with 
reason, that such a state coulqi not possibly have re- 
sulted from the simple sinking of the level of the sea^ 
, which I assign as the cause of that birthy the conti- 
. nents haying been only left dry, without any material 
change in their construction. But besides this essen- 
tial omission in his reasoning, there were still remain- 
ing to be set aside some other considerations, which I 
had developed, and shall now recall. 

930. Our strata have undergone many successrre 

catastrophes ; and this is demonstrated, tirst,- by the 

. brecciaSy or strata containing fragments of those 

which had preceded them, found between others of 

vai'ious 
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Tarious kinds produced in the same places'; and more 
visibly by the strata of lime-stone and sand-stonCf 
formed on those of schistusy many of which had 
already been subjected to angular motions in earlier 
catastrophes. Dr. Hutton had seen the latter phe* 
nomenon in Scotland^ and he had found other instan- 
ces of it in the descriptiops of various observers ; 
among the rest, in my Lettres sur VHistoire de la 
Terre <§* de V Homme ; Und it not being possible to 
explain these- phenomena by a single elevation, he 
contrived the subsidiary hypothesis, that^ after the 
elevation of the cofitinents themselves, some 0f their 
> parts had subsidedy and returned below the waters of 
the sea, where new strata had been formed on them^ 
with which they had again been elevated. These 
alternations must be supposed to have been often re- 
peated in the same places ; not only because of the 
repetition of the bfeccias in the successions of various 
genera and species of strata in the same mountains^ 
but on account of the new catastrophes undergone by 
all these classes of strata laid one upon another. 
Such is indeed the supposition of Mr. Playfair, when 
he repeats this hypothesis, first in the text, §. 43, and 
then again in his note on that paragraph, at the hot*- 
torn of p. 21 !• 

931. We have here an exiimple of the great dif- 
ference found in conclusions drawn from phenomena, 
accordingly as those phenomena are known 'from 
actual observation, or merely from descriptions, 
which are rarejy such as to comprise all the objects 

F f connected 
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connected with them. It was only in Scotland that 
^Dr. Hutton and Mr. Playfiur had observed any ex- 
Itmples of the phenomena of which I am now speak- 
ing: of those on the continent they knew nothing but 
^y the accounts of others ; it is true that they have 
taken some of these accounts from M. de Saussure's 

* Voyages dans Its Alpts) a work wherein the descrip- 

• tions arc very exact, and where many of the objects 
are presented with all their connexions ; but in this 
instance^ as well as in many others pointed out in 
taf Elementary Treatise, these gentlemen have sdect- 
*ed the particular &cts which have appeared to than 

• to agree with their own hypotheses, without consider* 
ing 'sUch of the relations between those objects and 

' others as would have prevented their conclusions. 
In general, it is well known by those who have atten- 
tively observed the state of the strata in a great 
many different parts of the continent, that the pheno- 
mena of the breccias, and of the new strata produced 
On others which had undergone previous catastrophes, 
are Everywhere found in the interior parts of the 

• Itods. Now to suppose partial subsidences, succeed- 
ed by new elevations, would be impossible, because 
these phenomena are observed in continuous chaids 
of mountains, which exhibit throughout the same 
kind of contemporary catastrophes ; and it would 
also be useless, because, though partial subsidences 
in interior parts of the continents might indeed have 
occasioned lakes in those spots, they could not have 
brought over them the ^^, to produce there new 
strata, similar to those which compose other parts of 

th« 
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tiie continent, and containing marine bodies. No 
Resource therefore remains for the hypothesis, but to 
extend -to the tvhale continent this supposition of 
alternate elevations and subsidences; and then^ 
besides that such a supposition would strike th6 
mind as absolutely improbable, it would render more 
evident the fundamental objection which I have 
made against the theory of elevations. For how 
could it be imagined, that such masses as the conti- 
nents, so repeaXtdly J'racturedf with angular motions 
of tiieir separated parts, could have remained suspend^ 
ed over cavities of the same extent as themselves, 
which must necessarily have been produced by their 
elevation from the bottom of the ocean to their present 
•level, when it is. considered that this suspension must 
have continued after the escape of the supposed ei*- 
pansive power^ XYieJiery vapour as Dr. Hutton called 
it, through the millions of fissures produced in this 
immense vault ! Lastly, in order to account for the 
formation of the breccias^ by external causes, on the 
parts already elevated^ according to the Huttonian 
-theory, and for the formation, by the ^ea, of new 
^/Tflfftr very diflFerent from those which had subsided^ 
either on those breccias, or on strata broken by a 
previous elevation, it would be necessary to suppose 
great intervals of time between early subsidences and 
new elevations, for the production of these great 
changes in the nature of the strata. Now in §. 743. 
I have described in Antony kill, near Bath, some 
strata of a peculiar species of lime-stone, the jSrst of 
.which having assumed a great inclination, others of 
^ Ff a the 
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the same kind were subsequently formed above diemt; 
a circumstance indicating that, for some time after 
the catastrophe of the former strata, there was lio 
change in the state of the sea. 

932. It therefore remains beyond all doubly that 
.the catastrophes of whigh visible marks are impressed 

on the whole mass of the strata composing our conti- 
nents, so far as we can be acquainted with them, bad 
already taketi place on the bottom of the sea^ before 
it was abandoned by the waters ; and it is from inat« 
tention to this part of my system^ or rather to thejacts 
supporting it, that Mr. Playfair considers these catas- 
trophes as incompatible with the birth of the conti" 
nents by the simple lowering of the level of the sett. 
In my Elementary Treatise, I have explained the 
manner in which the above catastrophes were pro- 
duced on the bottom of the ancient sea^ together with 
many of the circumstances connected with them ; and 
I have shewn jthat these great changes in the state of 
the strata were the effect, not of elevations, but of 
repeated subsidences. Now all the preceding consi- 
derations are supported by the existence of caverns 
in so many mountains; for I have explained above 
how such cavities were formed during the subsidences 
of the strata ; while in the elevation of these strata 
by a force acting from beneath, no interval could have 
been produced between thein. 

933. From JVookey hole I walked on to IVells^ at 
the distance of two miles ; and thence, after having 

rested 
■ • S' ■ 
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rested cnysel^ I set out for Bath. The city of IVells^ 
is situated in a deep intersection of the chain of the 
MendiphillSj which extend a considerable way farther 
to the east, becoming however gradually lower. On 
observing in this intersection some associations of 
other species of strata, I became desirous to follow 
the chain farther on the eastern side ; and this I did 
four years afterwards in a journey of which I shall 
give an account That the valley of IVells was' pro- 
duced by two fractures irregularly distant from each 
other, attended by a subsidence of the intermediate 
mass, appears very clearly from the aspect of the 
western side, where the eminences are highest ; for 
this side is full of pointed rocks, shewing the upper 
6ection of dipping strata^ the intervals between which 
^re covered with turf* 

934. After I had passed the Mendip hills, I found 
a great change in the appearance of the country. I 
came first to some scattered hills composed of red 
strata, like those on the opposite side of the chain ; 
and beyond these, I entered the district of the lime" 
stone strata^ which I have already described in the 
neighbourhood of Bath^ and of which, therefore, I 
shall mention only one circumstance; this is, that, as 
I approached Antony hill^ 1 saw by the road-side 
some quarries, shewing, on this western side, the con* 
tmuation of the phenomenon formerly observed on 
that hill ; namely, strata of limestone strongly incli- 
ned^ on which others of the same nature have been 

formed 
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formed in & idtuatbn nearly horiiontid ; the whole 
being here at a lower level than AfUomf hill^ 

I h^re tenpinate my account of this journey. I 
Tested myself for a few days with my friends at Batk^ 
fiind then returned to Windsor. I was ill almost the 
whde gi the succeeding winter, to whigh my walk 
over the MmSp hills had probahly greatly contribu* 
ted ; so that for some time I despaired of being able 
to accompli^ my projects of future observation; 
l^vmg however, J thank God, tolerably reeovered 
my health, I carried all my plans into ei^ecution ia 

the pourse pf the two fojlowiiig years* 
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